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Comment 

On  the 

AT  LAST  THE  SENATE  has  passed  a  tariff 
hil!.  No  better  inducement  to  business  revival 
could  be  conceived,  for  plans  to  build  and  to 
purchase  have  been  held  in  suspension  while 
tariff  makers  in  the  Senate  fought  for  position. 
Both  direct  and  indirect  benefits  will  accrue  to 
the  electrical  industry  when  the  bill  becomes 
an  act. 

WATER-POWER  DEVELOPMENT  holds 
the  political  stage  at  present.  Reorganization 
of  the  Federal  Power  Commission,  the  surv^ey 
of  St.  Lawrence  possibilities  by  a  New  York 
State  commission  to  be  appointed  by  Governor 
Roosevelt  and  testimony  on  the  proposed  Flat- 
head  River  development  in  Montana  bring  a 
plethora  of  opinion  and  debate.  Meantime 
tile  water  flows  unimpeded  to  the  sea. 

THE  FEDERAL  TRADE  INQUIRY  has 
come  to  a  halt  temporarily.  Slow-moving 
courts  must  reach  conclusions  before  Electric 
Bond  &  Share  representatives  appear  on  the 
stand  to  be  faced  with  all  the  records  the  com¬ 
mission  desires  or  are  sustained  in  their  attitude 
of  refusal.  In  the  meantime  other  cases  are 
being  prepared,  but  every  utility  record  is  likely 
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News 


to  prove  difficult  to  digest  and  analyze  in  prepa¬ 
ration  for  a  hearing.  At  the  present  rate  of 
progress,  before  all  the  utilities  are  heard 
another  generation  will  be  here. 

ELECTRICITY  FOR  FARMS  is  still  a  leading 
industry  topic  in  every  region  of  the  land.  This 
week  two  items  concerning  it  come  from  the 
Middle  West  and  one  from  the  Pacific  Coast. 
Reports  are  encouraging,  but  progress  is  slow 
— the  oxcart  symbolizes  it  rather  than  the  Ford. 
Fhe  great  need  is  for  millions  of  prosperous 
farmers,  and  here  is  where  the  power  industry 
has  a  selfish  as  well  as  an  altruistic  interest  in 
agricultural  movements  and  politics. 

KENTUCKY,  LIKE  TEXAS,  has  again  side¬ 
stepped  the  proposal  to  set  up  a  public  service 
commission  which  would  have  jurisdiction  over 
all  utility  companies.  Half  a  dozen  other  com¬ 
monwealths  remain  with  no  state  regulatory 
bodies  to  which  light  and  power  companies  arc 
amenable.  But  to  think  that  these  states  are 
consequently  utility  paradises  would,  of  course, 
be  an  assumption  at  which  the  utilities,  whether 
or  not  they  favor  commission  regulation,  would 
smile. 


NEWS 

OF  THE  WEEK 

'  S 

California  Interests  Reach  Final  Agree¬ 
ment  on  Boulder  Dam 


and  half  between  Los  Angeles  and  the 
four  power  companies — the  Southern 
California  Edison.  Southern  Sierras 
Power,  Los  Angeles  Gas  &  Electric, 
and  San  Diego  Consolidated  Gas  & 
Electric. 

Broad  control  powers  are  retained  by 
the  Secretary  of  the  Interior  in  shaping 
future  transactions  under  the  contract. 
The  primary  power  is  to  be  charged  at 
1.63  mills,  the  price  of  secondary  power 
to  be  determined  later.  The  federal 
government  will  build  and  operate  the 
power  plant,  cost  to  be  allocated  among 
contracting  parties.  In  charge  will  be 
a  director  appointed  by  the  Secretary  of 
the  Interior.  Contracting  parties  other 
than  states  must  pay  in  trust  for  Arizona 
and  Nevada  compensation  in  lieu  of 
ta.xes  on  machinery  and  equipment. 
clause  will  be  inserted  in  all  contracts 
insuring  distribution  of  power  devel¬ 
oped  at  Boulder  Dam  at  a  price  con¬ 
sidered  by  the  Federal  Power  Commis- 
S'on  as  fair  to  all  consumers. 


A  BOULDER  D-^M  power  agreement 
has  been  reached,  according  to  an 
Interior  Department  release  dated  last 
.Sunday,  March  23.  Nobody  has  agreed, 
however,  but  the  California  factions. 
Not  only  Arizona  but  probably  Nevada 
and  Utah  will  oppose  the  plan,  which  is 
closely  similar  to  the  tentative  allocation 
previously  backed  by  Secretary  Wilbur. 
Apparently  the  administration  is  using 
California’s  internal  understanding  on 
ixnver,  following  the  earlier  one  on  divi¬ 
sion  of  water,  to  force  a  showdown  with 
the  other  states  and  to  break  the  Boulder 
Dam  deadlfKk.  Construction  cannot  be¬ 
gin  under  the  law  till  the  power  con¬ 
tracts  have  been  let.  With  the  recent 
agreement,  the  main  parties  in  shape  to 
sign  appear  to  have  so  committed  them¬ 
selves  that  final  pen  scratches  on  the 
cfMitract  forms  are  a  formality  to  be 
expected  any  day  now.  It  is  under- 
stootl  that  Los  Angeles  and  the  power 
C(itni)anies  will  contract  for  all  power 
not  otherwise  taken,  thus  underwriting 
the  project  as  required  under  the 
Boulder  Canyon  act.  This  done,  ap¬ 
propriations  can  be  rusbed  through 
Congress,  with  Budget  Bureau  approval 
and  possible  executive  impetus,  for  tbe 
work  to  commence. 

But  will  it  commence?  Boulder  Dam 
is  still  on  paper.  The  minute  a  shovel 
is  stuck  in  the  ground  .\rizona  can  slap 
down  an  injunction  which  will  halt 
work  until  conflicting  rights  have  been 
<letermined.  Rather  than  postpone  this 
day,  the  administration  seems  to  be 
hastening  it  so  that  the  legal  battle,  if 
any,  can  begin  and  be  pushed  through. 
Another  conference  l)etween  the  states 
is  being  contemplated,  perhaps  in  Wash¬ 
ington,  Colonel  William  J.  Donovan 
presiding. 

The  new  allocation  divides  Boulder 
Dam  primary  power  on  a  percentage 
basis  as  follows:  Arizona,  18  per  cent; 


Nevada.  18;  Metropolitan  Water  Dis¬ 
trict,  36;  Los  Angeles,  13;  eleven  appli¬ 
cant  municipalities  in  California,  6; 
Southern  California  Edison  and  asso¬ 
ciate  power  companies,  9.  In  addition, 
the  Water  District  gets  all  it  can  use 
of  the  secondary  power  and  unclaimed 
allotments  for  pumping  water  from  the 
Colorado  River  for  supply  purposes. 
Whatever  is  left — and  doubtless  there 
will  be  something  left  while  the  project 
is  getting  established — is  divided  half 


Economists  Stage  Debate 
on  Utility  Regulation 

Men  who  speak  with  special  au¬ 
thority  on  the  regulation  of  util¬ 
ities  will  address  the  semi-annual 
meeting  of  the  Academy  of  Political 
.'science  at  the  Hotel  Astor,  New  York, 


T  T  T 


ELECTRICAL  EQUIPMENT  ON  THE  “EUROPA” 


Brilliantly  illuminated,  the  ‘'Europa”  has  crossed  the  Atlantic  on  her 
maiden  voyage  from  Bremen,  breaking  all  records  to  New  York. 
Elcrtric  pozver  is  generated  by  four  large  Diesel-driven  dynamos 
supplying  current  to  420  electric  motors  and  an  equal  number  of 
auxiliary  machines.  For  emergency  use  these  arc  supplemented  by 
tzvo  large  Die.<!el-drivcn  dynamos  on  the  sun  deck. 
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GOVERNOR  ROOSEVELT  SECRETARY  WILBUR 


(.n  Aj)ril  11,  when  “Public  Control  of 
Power”  will  be  the  topic.  This  an¬ 
nouncement  is  made  by  former  Justice 
William  L.  Ransom,  acting  president. 

At  the  morning  session  Dr.  .Mbert 
Shaw,  editor  of  the  Rcvic7V  of  Rc7'ic7vs, 
will  preside  and  introduce  the  following 
-peakers :  Prof.  William  E.  Mosher, 
.Syracuse  University :  Henry  C.  Spurr, 
editor  Public  Utilities  Fortni}:^htly ; 
William  A.  Prendergast,  former  chair¬ 
man  of  the  New  York  Public  Service 
Commission,  and  Prof.  John  H.  Cray, 
(Iraduate  School  of  the  American  Uni¬ 
versity.  Washington,  D.  C. 

Professor  Edwin  R.  A.  Selignian  of 
Columbia  University  will  introduce  the 
following  speakers  at  the  afternoon 
session:  Prof.  James  C.  Bonbrigln, 
Columbia  University:  Martin  J.  Insull, 
president  Middle  West  Utilities  Com- 
])any ;  Randall  J.  Le  Boeuf,  Jr.,  of  the 
.Niagara- Hudson  Power  Corporation: 
Prof.  Robert  L.  Hale,  Columbia  Uni¬ 
versity  School  of  Law :  Lewis  Gold¬ 
berg,  member  -Massachusetts  Depart¬ 
ment  of  Public  Utilities,  and  Prof. 
Noel  T.  Dowling.  Columbia  Law 
.School,  who  will  discuss  the  "Constitu¬ 
tional  .Aspects  of  Public  Control." 

.At  the  dinner  session  the  future  of 
])ower  supply  and  public  control  will 
i)e  discussed  by  William  J.  Donovan, 
counsel  of  the  New  York  State  com¬ 
mission  on  the  revision  of  the  Public 
•Service  Commission  law,  and  Eloyd 


BA’  PASSING  with  unimportant 
amendments  the  Senate  bill  to  au¬ 
thorize  Governor  Roosevelt  to  appoint 
a  temporary  commission  of  five  mem¬ 
bers  chosen  by  himself  to  investigate 
his  own  and  other  plans  for  hydro¬ 
electric  development  on  the  St.  Law¬ 
rence,  the  New  A’^ork  .Assembly  on  Mon¬ 
day.  March  24.  insured  the  setting  up 
of  such  a  body.  Pious  hopes  that  the 
deadlock  was  now  ended  and  the  issue 
removed  from  politics  were  expressed 
by  the  bill’s  Republican  sponsors. 

Five  additional  bills  recommended  by 
the  Knight  commission,  amending  the 
Public  Service  Commission  law.  were 
introduced  on  Monday  by  Senator 
Thayer  and  Assemblyman  Stone.  Com¬ 
menting,  Senator  Thayer  said : 

One  of  these  bills  authorizes  the  Public 
Service  Commission  to  enter  into  contracts 
with  public  utility  corporations  to  fix  a 
rate  of  return  upon  an  agreed-upon  valu¬ 
ation  of  the  company’s  property.  It  carries 
out  perhaps  one  of  the  most  important  of 
the  recommendations  of  the  Knight  com¬ 
mission.  The  Public  Service  Commission 
under  this  bill  would  have  the  power  to 


L.  Carlisle,  chairman  of  the  Niagara- 
lludson  Power  Corporation.  Judge 
Martin  L.  Manton,  L^nited  States  Cir¬ 
cuit  Court  of  .Appeals,  will  discuss  “The 
Courts  and  Commission  Regulation." 


enter  into  a  contract  with  the  utility  com¬ 
pany  for  a  period  of  not  more  than  ten 
years,  fixing  a  rate  of  return  to  the  com- 
l)any  upon  the  valuation  and  that  valuation 
only. 

.A  second  bill  is  intended  to  compel  util¬ 
ity  companies  seeking  relief  from  rates 
fixed  by’  the  commission  to  exhaust  the 
remedies  of  the  state  courts  before  apply¬ 
ing  to  the  federal  courts.  A  third  bill 
relates  to  the  regulation  of  so-called  sub- 
metering  companies.  The  bill  provides  that 
after  July  1  a  submetering  company  shall 
not  charge  a  rate  higher  than  that  author¬ 
ized  for  the  operating  company.  A  fourth 
hill  provides  that  when  a  utility  company 
files  a  schedule  for  a  higher  rate  it  shall 
keep  an  accurate  account  of  its  receipts 
during  the  hearings  before  the  commission 
in  order  that  refunds  may  be  made,  and  the 
fifth  measure  provides  that  the  Public 
Service  Commission  shall  appoint  a  quali¬ 
fied  person  whose  duty  it  shall  be  to  for¬ 
mulate  and  encourage  the  carrying  out  of 
plans  of  rural  electrification. 

A  hearing  on  all  Public  Service  Com¬ 
mission  bills  introduced  on  recommenda¬ 
tion  of  the  Knight  commission  will  be 
held  at  Albany  on  March  31.  Objec¬ 
tions  from  the.  Conference  of  Mayors, 
utility  men  and  others  are  e.xpected. 


Licenses  for  Safe  Harbor, 
Allegan  and  Ottumwa 

A  LICENSE  has  been  authorized  by 
the  Federal  Power  Commission  for 
the  Safe  Harbor  Water  Power  Cor¬ 
poration  of  Holtwood,  Pa.,  covering  its 
539,(X)0-hp.  project  on  the  Susquehanna 
River.  .An  agreement  has  been  reached 
with  the  applicant  that  pre-license  co.sts 
will  not  exceed  $646,800  up  to  and  in¬ 
cluding  August  31,  1929.  Additional 
amounts  will  be  submitted  as  titles  to 
lands  are  perfected.  The  project  will 
involve  an  ultimate  e.xpenditure  of  $30,- 
0(X),0(K).  Construction  work  has  started. 

•A  license  has  been  granted  to  the  city 
of  .Allegan,  Mich.,  covering  a  3.6(X)-hp. 
project  on  the  Kalamazoo  River  in 
.Allegan  County,  and  another  to  the 
city  of  Ottumwa.  Iowa,  for  a  3.600-hp. 
project  on  the  Dcs  Moines  River.  The 
latter  is  an  addition  to  an  old  develop¬ 
ment  bought  by  the  city  in  1910. 

.Application  has  been  made  by  the 
Pacific  Power  &  Light  Company  of 
Portland.  Ore.,  for  a  license  covering 
a  110-kv.  transmission  line  to  extend 
from  the  power  house  of  the  North¬ 
western  Electric  Company  on  White 
Salmon  Run  to  a  Pacific  Power  & 
Light  substation  in  A’akima  County. 
The  line  will  be  76  miles  long.  The 
same  company  has  applied  for  a 
license  covering  a  transmission  line 
to  extend  from  Redmond  to  Cove, 
Ore.,  a  distance  of  20  miles. 

The  .Arizona  Power  Company  of 
Prescott  has  applied  for  a  license  cover¬ 
ing  a  transmission  line  from  Prescott 
to  Selignian.  a  distance  of  73  miles. 


The  Go7'ernor  of  Xe7v  York  and  the  Secretary  of  the  Interior  figuri* 
prominently  this  7veek  in  neivs  affecting  development  respectively  of  the 
St.  Lazerence  and  the  Colorado  River 

V  ▼  ▼ 
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St.  Lawrence  and  Commission  Bills 
Progress  at  Albany 
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Water-Power  Sites  in  Various  States 
Interest  Congressmen 


S'l'ILL  another  conpfressional  fjnmp 
took  a  hand  in  \vatcr-p<j\ver  matters 
this  week  when  the  Senate  coniinittee  on 
Indian  affairs  delved  into  the  lon^- 
pendinjT  applications  for  permission  to 
develop  Flathead  River  (or  Lake)  in 
Montana.  The  Potomac  and  the  Ten¬ 
nessee  were  the  subject  of  army  engi¬ 
neer  reports  made  respectively  to  the 
District  of  Columbia  committee  of  the 
Senate  and  the  House  of  Representa¬ 
tives.  Muscle  Shoals  bobbed  up  like 
Banquo’s  ghost  in  the  House  military 
affairs  committee,  and  the  Senate,  hav¬ 
ing  disposed  of  the  tariff  hill,  is  ready 
to  welcome  the  apparition  again  to  that 
august  chamber. 

Indications  are  that  no  Federal  Power 
Commission  hill  will  he  reported  out  of 
the  Senate  interstate  commerce  commit¬ 
tee  at  this  session  of  Congress.  Sup¬ 
port  for  the  new  Couzens  hill  api)arently 
is  confined  to  a  small  group  of  Sena¬ 
tors.  It  is  not  believed  that  Congress  is 
ready  at  this  time  to  attempt  to  go  to 
the  mat  with  the  .state  puldic  service 
commissions,  and  the  hill  is  certain  to 
raise  that  is'^ne. 

• 

Senate  passes  tariff  bill  and  pre¬ 
pares  for  Muscle  Shoals 

MokK  UKTAIKS  regarding  Claudius 
Huston’s  Mu.scle  Shoals  transactions 
were  brought  to  light  before  recess  f)f 
the  .Senate  lobby  committee  on  Friday. 
March  21.  \V.  F.  Moore,  personal 

assistant  to  the  Republican  national 
chairman,  atid  Fred  H.  Haggerson, 
president  of  the  Union  Carbide  Com¬ 
pany,  were  examined  regarding  the 
J.lh.lOO  which  the  company  gave  Mr. 
Hu>ton  for  the  Tennessee  River  Im¬ 
provement  Association  and  which 
lingered  in  a  personal  brokerage  ac¬ 
count  en  route,  d'he  committee  will 
meet  again  about  .April  1,  at  which 
time  William  B.  Bell,  president  of  the 
American  Cyanamid  Company,  is  ex- 
ftected  to  appear. 

.Apart  from  committee  work,  the  Sen¬ 
ate,  having  finished  its  labors  on  the 
tariff  and  sent  the  hill  to  conference, 
is  taking  a  brief  recess.  Muscle  Shoals 
is  the  next  order  of  business,  with  the 
Xorris-Black  plan  still  seen  as  possible 
of  Senate  acceptance. 

.V  tariff  item  of  interest  to  the  elec¬ 
trical  industry  is  that  telegraph,  tele¬ 
phone,  trolley  and  electric  light  poles  of 
any  wo(k1  are  included  in  a  new  para¬ 
graph  assessing  certain  types  of  lum1>er 
.it  $1.50  per  1,000  ft.,  hoard  measure. 
How  poles  went  oft'  the  free  li.st  and 
went  into  this  dutiable  paragraph  is 
somewhat  of  a  puzzle.  Poles  were 


barely  mentioned  in  the  tariff  debates. 
Most  elements  of  the  lumber  industry 
have  been  opposed  to  any  lumber  tariff, 
and  some  firms,  particularly  the  cedar 
manufacturers,  are  in  active  opposition 
to  the  pole  duty  with  its  obvious  effect 
on  rural  electrification.  The  proposed 
rate  would  mean  about  30  cents  on  a 
pole  30  ft.  long  with  8-in.  top  and  12-in. 
butt.  It  is  not  unlikely  that  con¬ 
ference  committee  action  will  send  poles 
hack  to  the  free  list. 

• 

Muscle  Shoals  and  National  Defense 

Maj.-General  Clarence  Williams, 
Chief  of  Ordnance,  was  called  before 
the  House  military  affairs  committee  on 
Wednesday  of  this  week  to  testify  re¬ 
garding  the  value  of  Muscle  Shoals  in 
national  defense.  He  stated  that  a  fixed 
nitrogen  fertilizer  plant  could  readily 
he  converted  for  the  manufacture  of 
ammonium  sulphate  and  nitric  acid  in 
case  of  war  emergency.  A  ferro-alloy 
industry  at  the  Shoals  would  also  he  of 
war-time  benefit,  the  witness  declared. 

Regarding  the  Cyanamid  offer  as 
proposed  in  the  Wright  hill.  General 
Williams  asserted  that  there  is  no 


definite  guarantee  of  fertilizer  produc¬ 
tion  inasmuch  as  the  les.see  is  not  com 
pelled  under  the  terms  to  produce  at  a 
loss. 

The  question  of  patents  was  lightly 
touched  upon.  Under  the  Norris  plan 
the  government  could  help  itself  to  any 
patent  on  nitrogen  processes  and  make 
fertilizer  to  sell  in  competition  with 
firms  which  have  spent  years  and  large 
sums  of  money  in  developing  these 
processes.  The  patentees  could  seek 
possible  redress  in  the  Court  of  Claims. 

The  Hou.se  committee  on  military 
affairs  has  in  addition  been  hearing 
testimony  from  government  officials 
stationed  at  the  Shoals  and  others 
regarding  the  condition  of  the  property. 
• 

Wheeler  catechizes  Wheeler 

The  Flathead  (Mont.)  power 
project  has  been  up  before  the  Senate 
Indian  affairs  committee  with  W.  H. 
Wheeler  pressing  his  claim  for  a  per¬ 
mit  and  charging  government  official.^ 
with  bias  in  favor  of  his  rival,  the 
Rocky  Mountain  Power  Company,  a 
Montana  f’ower  Company  subsidiary. 
Senator  Burton  K.  Wheeler,  solicitious 
toward  his  redskin  constituents  on  the 
Flathead  reservation,  directed  skeptical 
que.stions  concerning  the  financial  ability 
of  the  witness.  Mr.  Wheeler  was  able 
to  show  that  several  large  companies 
are  interested  in  the  possibility'  of  build- 
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T  ▼ 


EVERYTHING  READY  FOR  WENATCHEE  DAM 


Preliminary  zcork  on  the  Rock  Island  development  on  the  Columbia 
Rk’er,  I.'  miles  belote  W’enatchce,  JJ’ash.,  has  been  commenced  by 
the  Stone  c'r  JJ'ebster  Engineering  Corporation  for  the  Puget  Sound 
Pozver  &’  Light  Company.  Initial  development  calls  for  four  units 
totaling  84,000  hp.  Ultimate  development  is  put  at  180,000  hp. 
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ins;  up  an  electroclieniical  industry 
which  would  call  for  full  development 
*if  the  site.  He  asserted  that  the  Mon¬ 
tana  Power  Company  would  develop 
only  part  of  the  available  capacity  and. 
having;  other  sites  along  the  river,  would 
Iiave  a  regional  monopoly.  It  was  also 
stated  that  the  Indians  would  get  a  bet¬ 
ter  deal  under  Mr.  Wheeler’s  jdan. 
W.  H.  Kollin  &  Sons  were  named  as  the 
linancial  hackers.  Mr.  Wheeler  and 
other  witnes.ses  declared  that  govern¬ 
ment  officials  had  discriminated  against 
his  hid  and  had  ignored  charges  involv¬ 
ing  the  debauchery  of  Flathead  Indians 
and  similar  allegations.  Most  of  the 
testimony  was  similar  to  that  pre¬ 
viously  offered  before  the  Federal 
Power  Commission. 


meeting  was  held  on  April  7,  1880.  The 
Washington  meeting  will  be  held  at  the 
Uniteil  States  Chamber  of  Commerce 
Building  April  7-0,  when  an  anniversary 
program  will  he  given,  representatives 
from  many  foreign  countries  being 
present. 


COLLEGE  TOWER  TO 
SHINE  FORTH 


Ontario  Hydro  Buys 

Large  Private  Utility 

ON  WEDNESDAY,  March  26, 
Premier  Ferguson  of  Ontario  an¬ 
nounced  in  the  Legislature  that  the 
l>ominion  Power  &  Transmission  Com¬ 
pany  had  been  purchased  by  the  Ontario 
Hydro-Electric  Power  Commission  for 
$21,000,000.  This  company,  operating 
in  Hamilton  and  nearby  communities 
and  through  subsidiaries  in  Brantford, 
St.  Catharines  and  Dundas,  has  a  hydro 
plant  in  Hamilton  rated  at  20,(X)0  kva. 
and  another  at  De  Cew  Falls  rated  at 
40,000  kva.  Outside  of  the  Catineau 
Power  Company,  of  Ottawa,  the  busi¬ 
ness  of  which  is  largely  in  Quebec 
Province,  the  Dominion  I^ower  & 
Transmission  Company  was  the  largest 
private  electric  utility  in  Ontario. 


Army  Engineers  Report  on  Potomac 
and  Tennessee  Rivers 

Action  in  the  Senate  District  of 
Columbia  committee  on  the  bill  setting 
asi<le  the  gorge  of  the  Potomac  River 
above  Washington  as  a  park  has  been 
ileferred  until  more  of  the  engineering 
facts  concerning  the  advisability  of 
])ower  develoi)ment  in  the  area  can  be 
established.  As  it  passed  the  House  the 
bill  provided  for  the  location  of  parks 
in  the  region  but  left  the  matter  of 
power  development  for  future  deter¬ 
mination  by  Congress. 

The  committee  was  informed  by  Ma¬ 
jor  Brehon  Somervell,  army  engineer  in 
charge  of  the  Washington  area,  that 
combined  park  and  power  development 
in  the  upper  Potomac  is  possible.  In 
his  opinion,  the  impounding  of  water  in 
hydro-electric  reservoirs  will  enhance 
the  beauty  of  the  region  for  park  de¬ 
velopment.  As  to  the  power  ])ossibilities 
he  said  that  with  a  50  per  cent  load 
factor  about  211,0(K)  kw.  can  be  obtained. 

'I'he  Potomac  River  Corporation, 
which  has  applied  for  the  permit  to 
develop  the  power,  has  extended  the 
jjromise  through  its  officials  that  it  will 
cede  to  the  government  for  park  pur¬ 
poses  the  land  on  both  sides  of  the  river 
above  Washington. 

In  a  report  recently  transmitted  to 
the  House  from  the  War  Department, 
the  improvement  of  the  Tennessee  River 
from  its  mouth  to  Knoxville,  calling  for 
a  navigable  depth  of  9  ft.,  is  rec¬ 
ommended.  The  findings  of  the  district 
engineer  on  the  project  would  recjuire 
the  construction  of  low  dams  to  secure 
the  necessary  depth.  He  has  estimated 
the  cost  at  $74,709,000,  to  be  spent  over 
a  period  of  ten  years.  General  Brown, 
the  Chief  of  Engineers,  has  generally 
approved  the  report  of  the  district  en¬ 
gineer,  hut  he  believes  that  the  adopted 
project  should  provide  for  some  high 
dams  to  be  built  primarily  for  power 
jmrposes  by  a  private  interest. 


Fined  for  Unauthorized 
Service  Across  State  Line 

AFINE  of  $1,000  has  been  assessed  by 
the  Cole  County  (Mo.)  Court 
against  the  Western  Light  &  Power 
Corporation  of  Salina,  Kan.,  for  failure 
to  file  with  the  Missouri  Public  Service 
Commission  its  electrical  rates  for  eleven 
tow’ns  in  the  latter  state.  (See  Electri¬ 
cal  World  for  February  22,  page  379.) 
The  commission  several  weeks  ago  filed 
suit  for  $10,0(K)  damages  against  the 
company.  .A  mutual  agreement  to  pay 
a  fine  of  $100  on  each  of  ten  counts 
was  reached.  The  money  will  be  paid 
Mechanical  Engineers’  Missouri  state  school  fund. 

Fiftieth  Anniversary 

A  I'H REEFOLD  celebration  to  mark 
the  fiftieth  anniversary  of  the  Amer¬ 
ican  Society  of  Mechanical  Engineers 
is  to  be  held  in  New  York.  Hoboken, 

N.  J.,  and  Washington  on  April  5  to  9. 

The  celebration  in  New  York  will 
take  place  on  Saturday,  .April  5.  in  the 
morning,  at  the  headquarters  of  the 
society  and  at  the  offices  of  the  American 
Machinist,  McGraw-Hill  Building,  it 
having  been  at  the  American  Machinist 
offices  that  the  preliminary  meeting  of 
the  organizers  of  the  society  was  held 
on  February  16.  1880.  In  Hoboken 
the  celebration  will  be  continued  in  the 
afternoon  at  the  Stevens  Institute  of 
Technology,  where  the  organization 


The  South  Dakota  State  College 
campanile,  a  165-ft.  chimes  tower 
on  the  campus  at  Brookings,  S.  D., 
is  to  be  illuminated  at  night  with 
yellow  and  blue,  the  college  colors, 
by  30  General  Electric  floodlight¬ 
ing  projectors.  An  8,000,000-cp. 
G.  E.  revolving  beacon  ivill  be 
mounted  on  top  of  the  structure 


Tacoma  Voters  Against 
Puget  Sound  Franchise 

VOTERS  of  Tacoma,  Wash.,  on 
March  11  emphatically  refused  to 
sanction  a  blanket  proposal  which  would 
have  authorized  the  City  Council  to  i>- 
sue  a  franchise  to  the  Puget  Sound 
Power  &  Light  Company  to  sell  power 
within  the  city.  The  vote  was  18,478 
against  and  5,519  in  favor  of  the  meas¬ 
ure.  The  company  some  time  ago  had 
refused  the  franchise  which  the  city 
government  had  tentatively  proposed 
to  offer. 


the  present  farm  extension  lines.  Rep¬ 
resentative  farm  groups,  including  the 
Oregon  State  Grange  officials,  and  the 
electric  utility  operators  have  been  asked 
to  confer  with  the  commission  and  assist 
in  making  this  plan  for  cheaper  rural 
service  possible. 


ANOTHER  SOUTHEASTERN  STEAM  PLANT 


Rural  Electrification  a 
Topic  at  Springfield,  III. 

A  TOTAL  inv'estment  of  $950, of  which 
$450  goes  for  line  and  transformer 
installations  and  $500  for  generating- 
station,  transmission-line  and  substation 
costs,  is  recpiired  for  each  Illinois  farm 
served  with  electric  power,  according  to 
J.  Paul  Clayton,  vice-president  of  the 
Central  Illinios  Public  Service  Com¬ 
pany.  one  of  the  principal  speakers  at 
the  rural  electrification  conference  held 
at  Springfield  on  March  20.  The  confer¬ 
ence  followed  a  joint  convention  of  the 
Illinois  State  Electric  Association, 
Illinios  Electric  Railway  Association 
and  Illinois  Gas  Association  and  was 
sponsored  by  farm  organizations. 

Mr.  Clayton  said  that  of  the  225,000 
farms  which  include  more  than  90  per 
cent  of  the  area  of  Illinois,  16.330  obtain 
energy  from  power  companies  while  an 
additional  25.000  have  their  own  elec¬ 
trical  plants.  The  costs  he  gave  were 
estimated  on  the  basis  of  a  141 -acre 
farm,  the  average  for  Illinois,  which 
results  in  three  and  one-half  possible 
farm  customers  per  mile.  With  fixed 
charges  at  12^  per  cent  per  year  for  a 
return  on  the  investment,  depreciation, 
maintenance  of  the  farm  line,  etc.,  this 
gives  an  average  fixed  cost  of  $119  per 
year  outside  of  energy  costs. 

“Five  of  the  larger  electric  utilities 
joined  in  filing  a  rate  schedule  with  the 
Illinois  Commerce  Commission  for  farm 
service,”  Mr.  Clayton  said.  “The  rate 
is  $10  per  month  minimum  charge  for 
a  3-kva.  transformer  installation,  but  the 
farmer  receives  for  his  $10  up  to  150 
kw.-hr.  per  month.  Additional  energy 
over  150  kw.-hr.  per  month  is  furnished 
at  3  cents  a  kilowatt-hour.  On  this  rate 
plan  proposed  by  the  schedule  lighting,  power  and  electric 
Service  Commission  cooking  are  combined.” 

;  are  asked  to  assume  He  estimated  that  to  e.xtend  service 
ent  necessary  for  ex-  to  the  209,000  farms  which  remain 
ce,  the  operator  being  unequipped  would  cost  utility  com- 
on  such  investments  panics  about  $94,(X)0,000,  while  farmers 
ustomer  having  the  themselves  would  have  to  expend  about 
?ad  over  a  number  of  $1,000  each  for  wiring  and  equipment. 
;  to  insure  the  return.  Oliver  R.  Hogue.  Commonwealth 
lie  commission  have  FMison  Company.  Chicago,  was  elected 
'  think  is  a  cheaper  president  of  the  Illinois  State  Electric 
uction  of  extension  Association,  succeeding  E.  E.  Kelly  of 
Inch  calls  for  lighter  Springfield :  A,  D.  Mackie,  vice-pres- 
ite  and  safe  material,  ident  and  general  manager  Illinois 
rm  the  utilities  that  by  Power  Company,  Springfield,  was 
ion  plan  rural  trans-  elected  vice-president,  and  George  W. 
be  built  from  50  to  Schwaner,  Springfield,  was  re-elected 
nt  more  cheaply  than  secretary-treasurer  of  all  three  bodies. 


Keyttfove  Vh  tr  i'o. 

Among  the  recently  eonipleted  steam  plants  that  have  come  to  the  aid 
of  hydro-electric  pozver  in  the  Southeastern  States  is  the  Duke  Poxver 
Company's  Rk'erbend  plant,  near  Mount  Holly,  and  15  miles  from 
Charlotte,  N.  C.  It  has  a  present  rating  of  112,000  kzv.  and  an  ultimate 
capacity  of  450,000  kzv. 


New  Figures  on  Rural 
Service  in  Middle  West 


SOME  interesting  figures  on  financial 
e.xperience  with  rural  electrical  de¬ 
velopment  were  submitted  by  one  of 
the  larger  companies  operating  in  the 
Central  States  at  the  first  of  a  series 
of  conferences  on  this  subject  sponsored 
by  the  Middle  West  Section  of  the 
N.E..L..\.  At  this  meeting,  held  in 
Nebraska,  the  main  topics  were  selling 
energy  to  the  farmer,  rates  and  the  kind 
of  men  to  get  the  proper  “contacts.” 

In  192*1  the  company  testifying  sup¬ 
plied  1,167  customers.  The  average 
yearly  consumption  was  538  kw.-hr.  and 
the  average  revenue  $70.  the  average 
price  being  13  cents  a  kilowatt-hour. 
'Pile  average  cost  to  build  to  a  customer 
was  $355,  of  which  5  per  cent  was 
contributed  by  the  customer.  The 
average  annual  expense  per  customer 
was  ai)out  $61.  leaving  a  profit  of  $9. 
On  the  new  business,  witli  rates  cal¬ 
culated  upon  the  new  standards,  the 
average  revenue  was  increased  to  nearly 
$78,  with  a  net  of  more  than  $16  per 
customer  and  a  return  of  4.8  per  cent. 
This  was  regarded  by  company  officers 
as  very  satisfactory.  The  most  favor¬ 
able  building,  connection  lieing  made 
with  existing  high-tension  lines  between 
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acceJerators  aiul  antioxidants  was  au¬ 
thorized.  Particular  emphasis  was 
placed  in  discussion  on  the  use  of  per¬ 
formance  tests  for  the  evaluation  of 
these  products  instead  of  the  usual  de¬ 
tailed  materials  specifications. 


Utility  Regulation  Bill 
Defeated  in  Kentucky 

ILLS  to  give  jurisdiction  over  all 
a  new  state 


A.S.T.M.  Recommends 
Specifications  to  A.S.A 

DETROIT  was  the  meeting  pla 


utility  companies  to 
agency,  abolishing  the  existing  Railroad 
Commission,  whose  powers  are  limited, 
or  extending  its  powers  to  cover  all 
utilities,  were  defeated  in  both  houses  of 
the  Kentucky  Legislature  before  its 
recent  adjournment.  In  the  House  such 
a  bill  was  tabled  by  48  to  18,  after  one 
member  had  asserted  that  “public  utili¬ 
ties  such  as  waterworks  and  power 
plants  are  bought  in  the  state  and  capi¬ 
talized  at  five  times  their  value,  and 
service  cost  assessed  against  the  consu¬ 
mers  on  a  basis  of  the  inflated  valua¬ 
tion.”  The  subject  may  be  taken  up  at 
a  projected  constitutional  convention. 


GETTING  COAL  FROM  MINE  TO  PLANT  BY  AERIAL  TRAMWAY 


Here  are  shoivn  the  start,  progress  over  the  hills  and  the  last  lap  of  a  Penn  Central  Light  &  Poiver 
Company  coal  coin'cyor.  These  conveyors  are  loaded  at  the  mines  and  dispatched  to  the  company’s  steam- 
electric  generating  station  at  Saxton,  2\  miles  distant,  by  this  recently  constructed  overhead  line. 


.^farch  20.  KLECTRIC.\L  \VORL0 


Industrial-plant  inanattcrs  slionld  be  asked 
to  cite  difficult  operations  which  may  he 
aided  by  adequate  liRhtiufi.  Uniform  dif¬ 
fusion  without  ulare  is  essential. 

In  the  discussion  it  was  brought  out 
that  the  Rhode  Island  Electric  League 
and  Brown  University  are  both  aiding 
the  cause  of  co-operative  lighting  <le- 
velopnient.  Several  utilities  have  in¬ 
creased  their  lighting  sales  forces  since 
last  fall,  and  New  England  industry 
is  becoming  aroused  to  the  importance 
of  lighting  betterments.  Following 
Mr.  Perry's  talk,  various  industrial 
lighting  installations  in  New  England 
were  shown  in  slides  by  H.  S.  Knowl- 
ton.  New  England  editor  Electric.al 
World. 


Explains  Economic  Function  of  Light 


An  .'\NALi  sis  of  the  economic  More  efficient  u.se  of  investment  with 

Limportance  of  adequate  industrial  KO(xl  lighting.  Shutdowns  and  repairs  of 
lighting  was  embraced  in  a  talk  before  automatic  machinery  are  minimized 

.  ,  ,,  »  I  r-  I'  and  production  rates  maintained  at  high 

the  Providence  sections  of  the  A.l.h. E.  values 

and  I.E.S.  recently  given  by  Allen  M.  3  ^ost  of  lighting  equipment  and  of 
1  erry,  managing  editor  Electrical  electricity  is  generally  small  in  relation 
\\  ORLl),  who  summarized  various  ob-  to  benefits  in  terms  of  reduced  eye  strain, 
servations  of  New  England  factory  decreased  spoilage  of  material  in  process, 
illumination  derived  from  the  two  heightening  of  plant  morale  and  increased 
weeks’  trip  of  Mc( '.raw- Hill  editors  Output  frequently  gains  from 

.  1  XT  .  I  r  II  5  to  per  cent  with  modernized  lighting, 

through  the  Northeast  last  fall.  Under  keen  competition  every  favorable 

1  he  speaker  pointed  out  that  utility  factor  should  be  utilized  to  keep  an  cstab- 
engineers  woukl  do  well  to  approach  lishment  in  advance  of  the  front  line, 
industrial  lighting  from  the  manufac-  4.  Fixed  charges  on  industrial  equipment 
turing-])lant  angle  and  that  industrial  per  100  sq.ft,  of  floor  space  deserve  study 
engineers  and  central-station  men  might  ’u  relation  to  complete  utilization  of  such 
well  co-operate  to  discuss  such  prob-  'pchmery  under  the  best  lighting  condi- 
,  .  ‘  tions.  Spoilage  per  unit  area  should  have 

lems  in  an  organized  way  Poor  consideration. 

lighting  is  by  no  nieans  confined  to  5  j,  Simpson,  engineer  Travelers 

New  England,  and  there  is  a  decided  Iiisnranre  Uomnanv.  Hartford  <‘<itiniat(''i 


Stewart  Mountain  Dam 
Now  Giving  Service 


After  a  test  mn  lasting  several 
Hlays,  engineers  of  the  Salt  River 
N'alley  Water  Users’  Association  of 
.Arizona  have  turned  water  through  the 
jiower  plant  at  the  recently  completed 
Stewart  Mountain  dam  at  an  initial 
rate  of  376  sec. -ft.,  with  an  electric 
power  production  of  600  kw.  The 
4.^,000-volt  transmission  line  connecting 
this  plant  with  the  rest  of  the  Salt 
River  Valley  Water  Users’  Associa¬ 
tion’s  system  was  cut  into  service  on 
.March  11.  .An  hour  later  the  rate  of 
flow  was  increased  to  537  sec.-ft.,  which 
resulted  iii  increasing  the  electrical 
production  to  1,500  kw.  The  jdant  was 
running  at  the  same  output  March  12, 
regulating  the  amount  of  power  ])ro- 
diiced  by  the  (juantity  of  water  ordered 
for  irrigation  in  the  valley.  The  dam, 
costing  $2,300,000,  has  now  become  an 
integral  part  of  the  Salt  River  A’alley 
irrigation  and  power  project. 


CARRYING  A  “HIGH”  LINE  AROUND  BOSTON 


Valuation  Ordered  of 
Missouri  Power  &  Light 


Full  valuation  and  audit  of  the 
Missouri  I’ower  &  Light  Company, 
which  serves  145  towns  in  the  north¬ 
eastern.  northern  and  central  sections 
of  the  state,  has  been  ordered  by  the 
Mis.souri  Public  .Service  Commission  on 
its  own  initiative,  to  begin  about  .April 
1.  Headiiuarters  of  the  company  are 
in  Kansas  City.  Mo.  It  operates  elec¬ 
tric,  gas  and  water  utilities  and  is  the 
largest  operating  utility  in  the  state 
outside  of  ,St.  Louis  and  Kansas  City. 
City  officials  of  Columbia.  Mo.,  have 
declined  to  submit  to  a  rate-base  valua¬ 
tion  of  the  municipal  light  and  power 
plant  on  the  ground  that  the  commis¬ 
sion  is  without  jurisdiction. 


Completion  and  energisation  of  a  110-kv.  donble-circnit  steel-toiver  line 
of  the  Xexv  England  Power  Company  from  Pratts  Junction  to  Millbnry, 
Mass.,  e.<;tablisties  a  donble-ring  110-hv.  transmission  line  from  the 
Edgar  .Nation  of  the  Boston  Edison  Company  through  the  JVorcesfer 
area  to  Tewksbury,  almost  circumscribing  Greater  Boston. 
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Coming  Meetings 

Soiit  Ii«‘ii8trrii  DiviAion,  N.K.1>.A. — Pon 
Air- Vanderbilt  Hotel,  Augusta,  Ga. 
April  15-17.  C.  M.  Kilian,  207  Ilona 
Allen  Bldg.,  Atlanta.  Ga. 

.Arizona  I'tilitieH  .XNsiM'iutioii  (with 
1’ac‘itic  Goa.st  Kleetrieal  Association) 
— Arizona  I’.iltinore  Hotel,  Bhoenix, 
April  16-19.  J.  S.  .Arnold,  300  West 
Washington  St.,  Phoenix. 

.Aniericun  AA'eldln*;  Soolet.v — Xew  York, 
April  23-2.7.  M.  M.  Kell.v,  29  West 
39th  St.,  New  York. 

Great  Lakes  lllTlsiftn,  N.K.I...A. — 'Engi¬ 
neering  Section,  Detroit-I.eland  Hotel, 
Detroit,  .April  23-25.  T.  Polk,  140 
South  Dearborn  St.,  Chicago. 

.Aliddle  AVest  Divisiitn,  — Fort 

Des  Moines  Hotel,  Des  Moines,  Iowa, 
April  23-25.  Thorne  llrowne,  1527 
Sharp  Bldg.,  Lincoln,  Neb. 

Kmpire  State  Gas  and  Electric  Asso¬ 
ciation — .Accounting  Section,  Briar- 
cliff  Manor,  N.  Y.,  .\i)ril  24  and  25. 

H.  B.  Chapin,  Grand  Central 
Terminal,  New  York. 

Rocky  Mountain  Division,  N.E.I..A. — 
(N)nference,  Denver,  .April  24  and  25. 
O.  A.  Weller,  Public  Service  Co.  of 
Colorado,  Denver. 

Missouri  Association  of  Public  utilities 
— Springfield,  Mo.,  May  1-3.  F.  D. 
Beardslee,  315  North  Twelfth  St., 
St.  Louis. 

Southwestern  Division,  N.E.I...4. — Hot 
Springs,  Ark.,  May  6-9.  S.  .1.  Bal¬ 
linger,  San  .Antonio  Public  Service 
Co.,  San  Antonio,  Tex. 

American  Institute  of  Electrical  En- 
Kineers — District  meeting.  Spring- 
field,  Mass.,  May  7-li);  summer 
convention,  Toronto,  .lune  23-27.  F. 
L.  Hutchinson,  33  West  39th  St., 
New  York. 

National  Electrical  Alanufacturers’ 
.Association  —  The  Homestead,  Hot 
Springs,  Va.,  May  18-23.  E.  H. 
Hubert,  420  Lexington  Avenue,  New 
York. 

East  Central  Division,  N.E.E..A. — Hotel 
Statler,  Cleveland,  May  20-23.  D.  L. 
Gaskill,  Greenville,  Ohio. 

National  Electrical  AA’liolesaler’s  Asso¬ 
ciation — Hot  Springs,  A’a.,  May 
26-30.  E.  Donald  Tolies,  165  Broad¬ 
way,  New  York. 

American  Electrochemical  Society  — 
St.  Louis,  May  29-31.  C.  G.  Fink, 
Columbia  University,  New  York. 

North  Central  Division.  N.E.E.A. — 

Managerial  Section,  Alex.  Johnson 
Hotel,  Rapid  City,  S.  D.,  June 
11-12.  .1.  W.  Lapham,  803  Ply¬ 

mouth  Bldg.,  Minneapolis. 

Canadian  Electrical  Association — 
•Manor  Richelieu,  Murray  Bay,  Que., 
June  11-13.  H.  M.  Ly.ster,  405 
Power  Bldg.,  Montreal. 

Pacillo  Coast  Division,  N.E.E.A. — 
San  Francisco,  June  16-20.  S.  H. 
Taylor,  44  7  Sutter  St.,  San  Fran¬ 
cisco. 

National  Electric  Eight  Association— 
San  Francisco,  June  16-20.  A.  J. 
Marshall,  420  Lexington  Avenue, 
New  York. 


T 


Utility’s  Responsibility 
for  Discriminatory  Bills 

Discrimination  is  practiced  by 

a  utility  company  when  it  bills  sep¬ 
arately  two  departments  of  a  merged 
indu.stry  which  were  previously  separate 
but  adjoining^  establishments  both  served 
by  the  utility,  since  the  merged  industry 
would  receive  a  lower  rate  were  the  con¬ 
sumption  registered  by  the  separate 
meters "added  and  charged  for  accord¬ 
ing  to  the  company’s  regular  sliding 


scale.  This  decision  was  recently 
rendered  by  the  Connecticut  Supreme 
Court  of  Errors  in  Bilton  Machine  T(m)1 
('ompany  vs.  the  United  Illuminating 
Company  of  New  Haven,  and  the 
defendant  was  ordered  to  pay  the  plain¬ 
tiff  $9,418  with  interest  as  a  refund  of 
what  were  construed  as  the  e.xcess 
charges  over  a  period  of  six  years. 

The  decision  hinged  largely  upon 
whether  the  plaintiff  had  understood 
and  knowingly  consented  to  the  method 
of  charging  followed  by  the  utility.  The 
court  found  that  it  had  not  and  held  that 
it  was  the  “plain  duty  of  the  defendant, 
a  public  utility,”  to  notify  the  manu¬ 
facturing  company  of  the  latter’s  right 
to  have  all  of  the  power  used  by  it  com¬ 
bined  and  figured  on  one  scale. 

▼ 

New-Konowho  River 
Contract  Awarded 

ONTR.ACT  to  construct  the  Xew- 
Kanawha  Power  Company’s  hydro 
plant  at  Glen  Ferris,  W.  Va..  has  been 
awarded  to  Rinehart  &  Dennis  of  Char¬ 
lottesville.  Va.,  whose  bid  is  said  to  have 
been  about  $4,500,000.  The  project 
includes  the  damming  of  New  River 
near  Hawk’s  Nest,  the  boring  of  a  three- 
mile  tunnel  through  the  mountain  there 
and  the  construction  of  a  power  plant 
at  the  end  of  the  tunnel.  The  average 
capacity  of  the  plant  is  now  put  at 
from  5(1,000  hp.  to  40.0(X)  hp.  Work  is 
scheduled  to  start  in  April. 

▼ 

Oregon  Governor  Gives 
Order  to  Commission 

F(.)R  the  first  time  in  the  annals  of 
Oregon’s  regulatory  affairs  a  gover¬ 
nor  has  issued  a  formal  and  premonitory 
mandate  in  reference  to  a  course  to  be 
followed  by  the  Public  Service  Com¬ 
mission.  This  unusual  order  directs  the 
department  to  revoke  a  previous  deci¬ 
sion  which  denies  a  private  engineering 
firm  the  co-operative  assi.stance  of  the 
commission  engineers  and  to  lend  the 
services  of  the  commission  employees 
to  the  independent  engineering  organ¬ 
ization  of  Carey  &  Harlan  in  the  latter’s 
investigation  of  domestic  power  and 
light  rates  and  electric  street  railway 
fares  in  the  city  of  Portland. 

The  commission  had  refused  to  co¬ 
operate  with  the  city’s  hired  e.xperts  on 
the  ground  that  the  engineers  were 
inimical  to  the  methods  and  practices 
of  state  regulation.  Go\'ernor  Norblad 
advises  the  commission  to  set  aside 
personal  feelings  and  to  devote  some  of 
its  time  and  that  of  the  board’s  engineers 
to  assisting  the  private  investigators. 


SMALLEST  HOUSEHOLD 
LAMP  YET  MADE 


.4  neon  lamp  developed  by  the  Gen¬ 
eral  lilectrie  Vapor  Lamp  Com¬ 
pany  of  Hoboken,  N.  J.,  is  the 
smallest  ever  made  to  operate  on 
the  ordinary  110-volt  household 
lighting  system.  Contrasted  with 
it  is  a  100,000-cp.  G.E.  unit  for 
motion-picture  .studio  lighting. 

▼ 

Mississippi  Span  Towers 
to  Be  420  Ft.  in  Height 

AB.SENCE  of  natural  bluffs  at  the 
•Bonnet  Carre  spillway  site,  where 
the  110-kv.  transmission  line  of  the 
I-Xiuisiana  Power  &  Light  Company, 
now  under  con.struction,  is  to  cross  the 
Mississippi  River  on  its  path  to  New 
Orleans,  plus  government  river-crossing 
regulations,  will  make  this  span  of  un¬ 
usual  height. 

The  War  Department  requires  that 
the  lowest  conductor  be  150  ft.  above 
high  water.  To  meet  this  requirement  ' 
the  towers  must  have  a  height  above 
ground  of  350  ft.  to  the  lowest  cross-arm 
and  a  total  height  of  420  ft.  A  gal- 
vanized-steel  tower  to  meet  these  re¬ 
quirements  weighs  about  185  tons  and 
has  a  spread  of  89  ft.  5  in.  Each  tower 
will  have  three  cross-arms  to  carry  the 
six  conductors.  The  east  tower  will  be 
400  ft.  and  the  west  tower  500  ft.  back 
of  the  levee,  giving  a  total  span  of 
3,741  ft. 

Because  of  the  low  bearing  value  of 
the  earth  it  has  been  necessary  to  ilrivc 
252  wooden  piles,  each  between  60  and 
65  ft.  in  length,  for  each  tower.  Tlie 
tops  of  these  piles  are  13  ft.  below  the 
ground  surface.  Resting  on  them  are 
the  heavy  concrete  footings  to  which  the 
legs  of  the  towers  will  be  anchoreil. 
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Metal-Clad  Equipment  for 

GROUND-FAULT  PROTECTION 


A 


Viiin  Uttn  Cfiienil  EU’ctric  Citmihiny. 


T  LEAST  two  methods  of  isolating  equipment  faults-to- 
ground  inside  stations  have  been  adopted  recently.  One 
method  involves  insulating  sections  of  the  building  from 
ground  and  the  other  involves  inclosing  equipment  and 
sections  of  bus  in  metal  insulated  from  ground  so  that 
when  a  potential  is  established  between  any  insulated 
metal  inclosure  and  the  ground  bus  that  particular  equip¬ 
ment  can  be  isolated  automatically. 

Shown  herewith  are  the  metal-inclosed  reactors  and 
buses  used  in  the  second  form  of  protection.  The  reactors, 
which  are  rated  at  2,500  kva.,  1,800  amp.,  each  interpose 
10  per  cent  reactance  between  the  75,000-kva.  sections  of 
a  500,000-kva.,  24,000-volt  bus.  Both  the  reactor  and  bus 
inclosures  are  insulated  from  ground  and  the  reactor 
casings  are  designed  for  natural  ventilation. 


1 


EDITORIALS 

L.W.W.  MORROW 
Editor 


Couzens  Bill  Too  Broad 

RLlORGxA.NIZATION  of  the  Federal  Power 
Commission  and  a  very  great  enlargement  of 
its  powers  are  the  objectives  sought  in  the  Couzens 
bill  now  before  Congress.  The  bill  provides  for 
a  permanent  commission  with  the  duty  and  power 
of  regulating  all  utilities  that  own  or  operate  a 
water-power  plant  under  federal  license,  all  utili¬ 
ties  engaged  in  generation,  management  or  trans¬ 
mission  of  power  used  in  interstate  commerce,  and 
all  holding  companies  that  own  1 5  per  cent  or 
more  of  the  stock  of  any  utility  engaged  in  inter¬ 
state  commerce.  The  proposed  commission  will 
be  empowered  to  make  a  valuation  of  utilities 
under  its  jurisdiction  on  three  separate  bases  and 
will  control  financing  and  rates.  Even  a  non-utility 
organization  that  transmits,  publishes  or  sends  in¬ 
formation  and  statistics  about  interstate  power  will 
be  subject  to  investigation. 

This  is  too  ambitious  and  comprehensive  a  bill 
to  draw  thoughtful  support.  Several  constitu¬ 
tional  questions  are  involved;  the  valuation  work 
prescribed  would  be  enormously  difficult  and  its 
results  of  debatable  value,  and  it  would  be  neces¬ 
sary  to  regulate  banks,  trust  companies,  the  news¬ 
papers,  telegraph  companies  and  telephone 
companies  that  deal  in  utility  securities  or  give 
information  about  the  interstate  power  business 
of  utilities.  The  powers  and  duties  step  from 
those  of  the  present  Federal  Power  Commission 
to  a  status  far  beyond  that  possessed  by  the  Inter¬ 
state  Commerce  Commission  in  the  regulation  of 
railroads. 

It  is  unnecessary  to  go  so  far  in  the  reorgani¬ 
zation  of  the  Federal  Power  Commission.  A 
permanent  assignment  to  it  of  an  assistant  secre¬ 
tary  from  each  of  the  three  departments  interested 
in  water  power  is  a  logical  step.  Provisions  for 


the  regulation  and  investigation  of  interstate 
power  business  may  be  advisable  if  they  take  the 
form  of  providing  for  accurate  records  and  meth¬ 
ods  to  get  agreements  between  state  commissions, 
but  the  broad  powers  and  duties  embodied  in  the 
bill  go  too  far  to  be  practicable.  They  place  a 
handicap  on  the  work  the  commission  could  do 
well.  It  would  be  the  part  of  wisdom  to  start 
slowly  and  add  powers  later  to  fit  the  develop¬ 
ments  that  occur  in  interstate  power  business. 


Action  on  St  Lawrence 


Development  Indicated 


I\  ACCORD.WCE  with  political  commit¬ 
ments,  the  Eegislature  of  New  York  State  has 
passed  a  bill  empowering  the  Gov'ernor  to  appoint 
a  temporary  commission  of  five  to  study  plans  for 
developing  St.  Lawrence  water  power.  The  com¬ 
mission  is  instructed  to  give  attention  first  to  pro¬ 
posals  for  state  development  and  distribution  of 
energy. 

St.  Lawrence  water  power  is  a  political  foot¬ 
ball,  and  this  latest  move  is  little  more  than  an¬ 
other  punt  in  the  game  of  politics  between 
Governor  Roosevelt  and  his  Republican  oppo¬ 
nents.  Engineering  surveys  and  accurate  cost 
estimates  have  been  made  time  after  time,  and 
the  sum  total  of  the  commission’s  work  will  be  the 
statement  of  policies  and  the  giving  of  an  official 
status  to  the  available  engineering  and  economic 
facts.  Action  should  be  had  quickly,  and  it  is  to 
be  hoped  that  the  report  of  this  new  body  will 
clearly  state  principles  and  policies  supported  by 
facts  whereon  a  sound  plan  for  St.  Lawrence 
power  development  can  be  based.  The  report 
should  put  all  politicians  on  the  defensive  and 
make  them  substitute  acts  for  words.  New  York 
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State  needs  the  power  tor  industrial  and  domestic 
use,  and  no  one  should  be  permitted  to  stand  in  the 
way  of  the  development  because  of  selfish  or 
political  motives. 


A 


Are  Utility  Dollars 
to  Be  Frozen? 

YOU  were  a  frugal  citizen  and  had  savings  you 
were  willing  and  anxious  to  loan  or  invest, 
riiere  were  available  to  you  government  bonds  in 
various  forms;  there  were  savings  banks,  insur¬ 
ance  policies,  railroad  and  public  utilities  bonds 
and  stocks,  real  estate,  industrial  and  mining  and 
oil  stocks,  and  there  were  the  speculative  ventures 
with  more  risk  of  loss  than  chance  of  profit.  The 
annual  returns  ranged  upward  from  3  per  cent, 
and  the  degree  of  security  of  the  investment  was 
inversely  proportional  to  the  return.  Where  did 
you  place  the  public  utility  stock?  Close  to  the 
government  bond,  savings  bank  deposit  and  insur¬ 
ance  protection?  If  so,  then  you  were  content 
with  a  low  return,  but  likewise  you  were  content 
to  relinquish  all  right  to  enhancement  in  value  of 
your  inv’ested  dollar  to  compensate  for  the  decline 
in  the  purchasing  value  of  today’s  dollar.  Neglect¬ 
ing  the  reinvested  interest,  the  thousand  dollars 
you  put  in  the  savings  bank  fifteen  years  ago  would 
today  purchase  only  $600  worth  of  life’s  neces¬ 
sities.  If  you  accepted  this  shrinkage,  then  you 
were  a  tacit  advocate  of  the  prudent  investment 
theory  of  v’alue  for  determination  of  public 
utility  rates. 

On  the  other  hand,  you  may  have  placeil  your 
utility  stock  more  in  the  category  of  investment 
promising  a  moderate  return  and  a  chance  for 
enhancement  in  value.  That  enhancement  is  a 
possible  outgrowth  of  efficient  and  aggressive 
management.  You  may  feel  that  having  contrib¬ 
uted  part  of  the  capital  in  an  enterprise  which 
promotes  the  industrial  and  social  advancement 
of  the  community  you  should  share  in  the  enhance¬ 
ment  of  property  v^alues  in  that  healthy  commu¬ 
nity.  If  you  felt  that  way,  then  you  decry  the 
prudent  investment  theory  or  any  regulatory 
theory  of  value  that  freezes  bases  of  earnings  at 
levels  that  ignore  the  reproduction  value  on  which 
most  free  transactions  are  based. 


Somewhere  between  these  extremes  rests  the 
proper  locus  of  the  utility  stock.  Rigid  adoption 
of  the  prudent  investment  theory  twenty  years  ago 
would  have  stifled  the  acquisition  of  capital  and 
kept  electricity  impotent  to  serve  mankind  on 
more  than  one-tenth  of  its  present  scale  The 
tlomestic  world  and  the  industrial  world  are  not 
yet  fully  awake  to  the  full  possibilities  of  the 
electrical  way.  Until  that  awakening  has  been 
complete  a  steady  flow  of  capital  into  the  industry 
is  certain  to  be  required.  Oppressive  restriction 
of  return  and  arbitrary  exclusion  of  the  last  drop 
of  speculative  sauce  will  make  the  pudding  too 
tasteless  to  tempt  the  diner’s  inv’estment. 

A 


Science  Makes  the 
First  Page  Again 

INSTANCES  are  multiplying  in  support  of  the 
assertion  that  America  is  proudly  science¬ 
conscious.  One  enterprising  daily  not  so  long  ago 
astounded  the  journalistic  world  by  publishing  a 
whole  page  of  laboriously  cabled  Einsteinian 
mathematics  so  abstruse  that  hardly  a  dozen  scien¬ 
tists  knew  what  the  symbols  meant,  let  alone  the 
functional  derivations.  First  pages  carried  the 
solicited  and  volunteered  comments  of  those  who 
aspired  to  the  fame  of  being  knowing  satellites  of 
the  unique  Einstein.  More  recently  a  determined 
New  York  crowd  of  thirty-five  hundred  men  and 
women  resorted  to  all  sorts  of  subterfuge  and 
finally  rushed  the  ushers  to  gain  access  to  a  lecture 
and  popular  “movie”  exposition  of  Einstein’s  con¬ 
cepts  of  relativity.  When  before  had  it  been 
necessary  to  call  police  to  prevent  an  unsafely 
large  audience  from  fraternizing  with  erudite 
scientific  hypotheses? 

And  now  the  first  page  records  a  triumph  of 
astronomy  and  photography  such  as  has  occurred 
only  three  times  in  thirty  centuries.  Our  known 
number  of  planets  has  been  increased  from  eight 
to  nine  as  a  result  of  twenty  years  of  persistent 
and  romantic  research  to  confirm  Percival  Lowell’s 
confident  prediction  of  the  existence  of  the  ninth. 

This  trend  in  journalism  is  in  response  to  the 
willingness  and  desire  of  the  reading  public  to 
listen  to  the  expounding  of  the  principles  undcr- 
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lying  the  many  fields  of  human  endeavor  and 
thought.  Publicity  is  the  medium  by  which  the 
interest  is  aroused  and  sustained.  There  could 
hardly  hav^e  been  any  taint  of  propaganda  in  con¬ 
nection  with  the  publicity  about  Einstein  or  the 
trans-Neptunian  “X.”  Such  episodes  raise  the 
question  whether  the  public  is  not  far  more  con¬ 
cerned  with  the  fundamentals  of  economic  and 
technical  art  involved  in  the  rendition  of  electric 
service.  Where  Is  the  publicist  who  can  roman¬ 
ticize  Its  prosaic  business  foundations  In  such 
manner  as  to  silence  in  advance  the  howling  of 
those  who  scent  propaganda  In  everything? 


New  Starters  Needed 
for  Small  Motors 

OEVTilRAL  years  ago  I'^urope  took  the  lead  in 
^3  developing  some  compact  automatic  toggle 
switches  for  lighting  circuits,  and  these  began  to 
penetrate  the  American  market.  It  was  not  long 
before  American  manufacturers  went  them  one 
better  and  brought  out  similar  switches,  more  re¬ 
liable  than  the  European  product  and  quite  low 
in  price.  Fortunately,  the  Underwriters  were 
quick  In  approving  these  devices. 

There  Is  a  very  satisfactory  American  starter 
on  the  market  for  larger  motors,  but  for  small 
across-the-llne  motors — and  these  motors  are  be¬ 
coming  very  popular  for  factory  use — there  is  yet 
nothing  to  compare  with  the  various  European 
devices,  some  of  which  are  beginning  to  show'  up 
on  the  American  market.  There  is  now  only  a 
choice  between  a  magnetic  starter,  to  which  must 
be  added  fuses  to  take  care  of  a  short  circuit,  or 
a  safety-type  lever  switch  w'ith  fuses. 

What  Is  needed  is  a  small  manually  operated 
fuseless  switch,  either  oil  or  air,  having  both  time- 
delay  overload,  so  as  not  to  trip  on  starting  cur¬ 
rent,  and  separate  Instantaneous  short-circuit  pro¬ 
tection.  Triple-pole  units  suitable  for  220  volts 
and  440  volts  as  well  as  1  1 0  volts  arc  needed.  It  is 
rumored  that  American  manufacturers  are  now  in 
the  process  of  developing  some  new  ideas  along 
this  line,  and  It  Is  hoped  that  such  starters  will 
sooti  be  made  available  to  the  American  factory 
owner  for  the  smaller  motors. 


A  Lesson  and  a  Warning 
from  Another  Industry 

WHILE  the  electrical  industry  goes  easily 
along  its  pleasant  pathway  of  commercial 
development,  It  Is  Interesting  to  consider  what 
might  happen  If  It  should  be  confronted  by  such 
a  situation  as  faced  the  motion-picture  men  a  w’hlle 
ago.  Theirs,  too,  is  a  great  Industry,  engaged  in  a 
universally  popular  public  service — at  first  the 
silent  drama  that  brought  new'  opportunities  for 
entertainment  and  education  to  all  the  people  and 
grew  to  enormous  size  In  terms  of  Investment, 
organization  and  sales.  Then  came  sound — the 
“talking  movie.”  Popular  preference  forced 
every  theater  to  demand  “talkies”  and  to  equip 
for  them,  and  almost  ov’er  night  the  entire  indus¬ 
try  faced  an  economic  and  technical  revolution. 
Actors,  producers,  manufacturers,  exhibitors 
were  all  compelled  to  sacrifice  tradition,  habits, 
plans,  policies,  plant  and  personnel  to  meet  the 
market.  In  an  incredibly  short  time  sound  pic¬ 
tures  have  become  the  standard.  And  now'  on  top 
of  that  the  ever-avid  audience  calls  for  color  on 
the  screen,  and  quickly  again  the  motion-picture 
world  is  reorganizing  and  re-equipping  to  take 
advantage  of  this  dev’elopment. 

Progress  is  usually  achieved  ov'er  the  dead  body 
of  tradition.  But  the  motion-picture  people,  being 
artists,  are  friends  of  progress  and  welcome 
change.  So  do  electrical  men,  yet  with  respect  to 
some  opportunities  the  latter  are  held  by  tradi¬ 
tion.  An  example  is  that  the  electric  range  has 
been  held  back  for  years  by  the  persistent  opposi¬ 
tion  of  combination-company  men  intent  on  pro¬ 
tecting  gas  cooking  and  by  inertia  in  promoting 
its  use.  And  the  electric  water  heater  w'alts  inter¬ 
minably  so  that  experts  may  argue  over  principles 
of  heat  storage  w  hile  European  cities  forge  ahead 
and  giv'e  the  service  and  get  the  profitable  busi¬ 
ness.  And  industrial  heating,  offering  a  market 
for  power  admittedly  bigger  than  the  entire  motor 
load,  still  languishes  because  utility  executives  in¬ 
tent  on  financial  expansion  have  not  yet  given  it 
the  attention  that  gets  action. 

It  is  interesting  to  ponder  just  what  w'ould 
happen  In  these  matters  if  King  Customer  should 
speak  his  mind  In  the  clear  voice  with  which  he 
hailed  the  motion-picture  industry.  Were  it  not 
safe  to  delay,  the  way  would  soon  be  found. 
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“THERE  is  no  reason  that  I  can  see 
why  the  electrical  system  of  our  mill 
should  be  tied  in  with  the  power  com¬ 
pany.”  This  is  the  electrical  engineer 
of  a  large  steel  mill  sp>eaking.  He  is 
not  making  a  general  declaration;  he 
is  talking  of  a  particular  mill.  But 
some,  if  not  all,  of  the  reasons  he  gives 
for  the  belief  that  his  mill  would  not 
be  benefited  by  a  central-station  tie 
are  undoubtedly  held  by  other  steel 
mill  men. 

IN  VIEW  of  the  too  slowly  growing 
realization  on  the  part  of  central- 
station  operators  that  their  systems 
must  contemplate  closer  relation  with 
industrials  than  simply  the  sale  of 
electricity  it  should  be  interesting  to 
examine  the  factors  contributing  to 
the  opinion  so  positively  stated  by  the 
electrical  engineer  of  this  particular 
steel  plant.  The  role  of  advocatus 
diabolus,  the  protagonist  of  the  oppo¬ 
site  school  of  thought,  can  be  assigned 
to  him  in  the  consideration  which 
every  central  station  serving  indus¬ 
trial  areas  must  make  in  the  problem 
of  the  isolated  plant.  In  this  article 
his  argument,  intermingled  with  com¬ 
ment  from  the  central  station  point 
of  view,  is  presented. 


Till*'  reasons  for  the  belief  of  the  steel  mill  elec¬ 
trical  engineer  that  his  electrical  system  will  not 
benefit  from  a  |X)wer  company  tie  divide  themselves 
into  two  groups.  The  first  group  includes  matters  of 
pure  economics  and  the  second  is  concerned  with  ojiera- 
tions.  A  glance  at  the  two  graphs,  showing  a  peak 
day-load  curve  and  the  month-by-month  consumption  of 
a  large  steel  mill,  makes  plain  the  basis  for  his  economic 
reasoning.  This  steel  mill  system  is  a  central  station 
by  itself  and  one  with  a  higher  load  factor,  both  daily 
and  annual,  than  is  ordinarily  found  among  power  com- 
l)any  systems.  The  high  load  factor  and  the  distinct 
o])|x)rtunities  for  generation  economies  afforded  hy  the 
utilization  of  blast  furnace  gases  make  the  situation  ap- 
l)arently  impregnable  to  any  arguments  for  purchased 
]x)wer.  The  lean  blast  furnace  gas  with  its  large  content 
of  sensible  heat  must  be  used  very  close  to  the  place  of 
its  production.  Also,  it  must  be  used  at  the  time  of  its 
pr(xluction.  It  can  neither  be  transported  nor  stored 
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for  any  distance  nor  for  any  time  without  loss  of  the 
heat  which  is  essential  for  its  utilization.  The  place  then 
for  the  generating  jdant  is  close  to  the  blast  furnaces  of 
the  steel  mill. 

This  steel  mill  is  a  complete  production  unit,  taking 
in  the  iron  ore  and  putting  out  finished  shapes  of  all 
kinds.  It  includes  billet,  bloom,  plate,  rail  and  merchant 
mills,  as  well  as  wheel  and  axle  production  and  coke 
ovens.  The  amount  of  jwwer  used  by  these  various 
])roductions  is  greatly  in  excess  of  that  available  from 
blast  furnace  gases.  This  is  true  when  all  of  the  o]iera- 
tions  are  in  full  production.  Normally,  however,  some 
are  shut  down  when  others  are  working,  and  while  there 
is  continually  an  insufficiency  of  blast  furnace  gas  the 
required  excess  of  power  is  not  very  great  in  proportion. 
Records  of  kilowatt-hours  used  per  ton  of  product  in  the 
various  mills  over  a  period  of  years  show  that  the  unit 
use  of  energy  is  practically  fixed  and  is  not  an  inverse 
factor  of  production  volume.  Since  the  blast  furnace  is 
the  base  of  production  and  its  output  of  gas  is  directly 
])ro])ortional  to  the  output  of  iron,  then  there  is  no  dif¬ 
ferential  between  heat  available  and  heat  useful  for  ])ower 
generation.  A  rail  mill  that  made  its  own  iron  might 
have  a  surj^lus  of  blast  furnace  gas,  and  so  also  might 
one  that  finished  plates  only,  but  when  the  manufacturer’s 
operations  are  extensive,  then  the  furnace  gas  has  a 
ready  use  and  is  not  wasted  during  jiroduction  periods. 
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The  steel  mill  daily  load  curve 

How  many  central  .stations  have  as  good  a  load  factor  a.s  is 
shown  here? 


636 


ELECTRICAL  WORLD— A/arc/t  29.  mO 


MAN  VIEWS 


T/  / 

le-in 


If  it  were  the  case  that  chirin.c;  periods  of  low  pro¬ 
duction  the  unit  use  of  energy  greatly  increased  and  went 
heyond  the  available  heat  supjdy  in  furnace  gases  it 
might  he  advantageous  to  have  a  central  staticjn  supply 
to  furnish  the  excess  energy  required  during  those  low 
])eriods.  But  such  a  generalization  is  not  permitted, 
although  in  specific  instances  it  might  be  true.  It  is 
certainly  not  true  in  the  case  of  the  steel  mill  here  under 
consideration. 

In  past  years  gas  engines  had  large  room  in  the  steel 
industry  for  the  utilization  of  blast  furnace  gases.  How¬ 
ever.  the  present  tendency  is  to  burn  the  gases  in  boilers 
for  steam  turbines.  The 
engines  were  costly  to  main¬ 
tain  and  not  particularly 
reliable  in  oi^eration  and  were 
difficult  performers  in  par¬ 
allel  connection.  In  the  case 
of  a  steel  mill  of  such  size  as 
this  one  it  is  not  even 
necessary  to  consider  the  re¬ 
cently  improved  efficiencies 
of  small-  and  medium-sized 
steam  turbines  m  order  to 
make  this  type  of  generation 
fit  nicely  into  the  picture. 

'I'his  mill  can  and  does  install 
steam  turbines  of  sizes 
comparable  to  those  on  cen¬ 
tral-station  systems  and,  be¬ 
cause  of  the  availability  of 
blast  furnace  and  coke  oven 
gases,  operates  them  at  a 
much  lower  generation  cost 
than  is  possible  with  coal- 
burning  equijmient.  It  is  not 
remarkable,  then,  that  this 
industrial  system,  combin¬ 
ing  the  virtues  of  extremely 
high  load  factor  and  low 
generation  costs,  should  de¬ 
cide  that  central -station  serv¬ 
ice  is  unnecessary  to  its 
economy. 
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Steel  mill  monthly  energy  consumption 

Neither  sun  nor  season  changes  this  annual  load  curve. 

The  0])erating  difficulties  that  would  attend  a  tie  be¬ 
tween  a  potver  company  system  and  this  steel  mill  are 
concerned  directly  with  voltage  and  frequency  regula¬ 
tion.  The  utility  would  undoubtedly  insist  that  these 
regulations  be  in  its  control.  This  would  he  a  constant 
sore  S]X)t  because  the  utility  would  try  to  over-ride  the 
disturbances  on  the  steel  mill  system  and  as  a  result 
would  be  almost  continually  pumping  jxiw'er  into  it.  to 
the  detriment  of  the  economy  of  the  steel  mill  plant. 
Another  factor  that  would  make  for  friction  between 

the  utility  and  mill  o]:>erators 
is  the  characteristic  ahru])t 
behavior  of  steel  mill  loads. 
They  drop  to  nothing  like 
a  speculator’s  pet  in  the 
stock  market  and  they  come 
on  the  line  with  the  whole- 
souled  determination  of  a 
safe  falling  from  a  ninth 
story  window'.  That  would 
he  something  more  to  squab¬ 
ble  about. 

I'hose  are  the  reasons  why 
the  steel  mill  man  sees  no 
virtue  or  advantage  in  tying 
his  plant  to  the  utility  sys¬ 
tem.  They  are  good  reasons, 
too,  so  long  as  the  utility 
continues  to  regard  the  steel 
mill  only  as  a  jx)ssihle  buyer 
of  electricity.  In  order  to 
change  the  reasoning  of  this 
man  the  utility  must  show 
him  the  proposition  from  a 
different  angle,  and  it  cannot 
do  this  without  shifting  its 
own  viewpoint.  It  is  the 
function  of  a  steel  mill  to  ])ro- 
duce  and  sell  steel,  of  a  cen¬ 
tral  station  to  produce  and 
sell  electricity.  In  either, 
profits  may  be  increased  by 


THERE  are  various  conditions  now  existing 
which  make  the  self-generation  of  electrical 
energy  a  more  attractive  proposition  to  in¬ 
dustrials  than  it  was  a  few  years  ago.  These 
conditions  include  the  integration  of  indus¬ 
tries  into  larger  production  units,  with  their 
resulting  ability  to  command  the  best  grade 
of  technical  and  engineering  talent;  the  fact 
that  money  is  easily  securable  makes  it  pos¬ 
sible  for  the  industrial  to  put  some  dollars 
to  work  less  productively  than  they  would  he 
in  his  primary  line  of  business,  and  the  amaz¬ 
ing  advances  that  have  been  made  in  prime 
movers  of  small  and  medium  sizes  which  are 
reducing  the  margin  of  efficiency  between 
them  and  the  larger  units  that  are  used  on 
central-station  systems. 

THESE  and  other  considerations  make  it 
necessary  for  central-station  operators  to  en¬ 
large  the  conception  of  their  service  and  to 
consider  relations  with  industrials  on  other 
bases  than  only  the  selling  of  electricity. 
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one  or  both  of  two  methods,  increasing  sales  or  reducing 
production  cost.  But,  in  approaching  the  steel  mill  man. 
the  utility  representative  thinks  in  terms  of  only  the  first 
of  these  methods ;  it  does  not  occur  to  him  that  there  may 
he  a  basis  for  agreement  on  the  second.  He  has  not  been 
taught  to  think  that  way ;  there  is  nothing  like  it  in  his 
tradition.  As  a  matter  of  fact,  there  is  as  much  reason  for 
an  interconnection  l)etween  a  large  industrial  plant  and  a 
utility  as  there  is  for  one  between  two  utilities.  Perhaps, 
in  the  larger  economic  sense,  there  is  more  reason  for  it. 
'I'here  are,  first,  the  two  prime  advantages  of  intercon¬ 
nection,  the  staggered  deferring  of  ])lant  investments  for 
load  accretions  and  the  mutual  enjoyment  of  reserve 
ca])acity.  In  addition  there  is  the  fact  that  the  indus¬ 
trial  may,  at  times,  have  byproduct  heat  or  other  i>ower 
generation  availability  that  could  lx*  used  by  the  utility 
and  that  would  otherwise  be  wasted.  For  instance,  in 


the  case  of  the  steel  mill  that  economic  gain  is  definitely 
jKJSsible.  Blast  furnaces  run  24  hours  a  day  continuously 
until  they  have  to  be  shut  down  for  maintenance  and 
repair.  ^lachine  production  operations  usually  run  only 
six  days  |x*r  week.  For  one  day  each  week,  then,  blast 
furnace  gas  is  wasted.  Might  not  that  gas  be  used  to 
save  coal  for  the  utility  on  Sundays?  This  is  only  a 
single  citation  of  economy  possibility.  Every  case  of 
industrial  electricity  generation  will  show  such  possibili¬ 
ties  in  greater  or  less  number.  Before  there  can  come 
that  close  interweaving  of  industrial  functions  by  which 
the  ideal  of  over-all  national  economy  will,  some  time  in 
the  future,  be  reached  there  must  be  an  abandonment  of 
that  central-station  tradition  that  ])ermits  and  actually 
encourages  a  steel  mill  electrical  engineer  to  say,  “T  see 
no  reason  why  the  electrical  system  of  our  mill  should 
be  tied  in  with  the  power  company.*’ 
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15,000  Kw.  Sent  280  Miles  at  125  Kv.  D.C. 


Transmitting  60.000  kw.  a  distance  of  600 

miles  with  300,000  volts  direct  current  may  prove 
simpler  and  more  economical  than  by  the  customary  alter¬ 
nating-current  system.  This  statement  was  made  and 
fully  elaborated  upon  by  a  veteran  inventor  and  sj)on.sor 
of  high-voltage  direct-current  systems,  Rene  Thury,  at 
a  recent  lecture  in  Berlin,  according  to  the  lllektrotech- 
visrlie  Zcitschnft  for  January  23,  1930.  As  an  out¬ 
standing  example  of  the  successful  use  of  high-voltage 
direct-current  transmission  the  line  from  Moutiers  to 
Lyon  (France)  was  cited,  for  here  150  amp.  is  being 
transmitted  over  a  distance  of  280  miles  with  a  maximum 
I)otential  of  /25  kv.  at  full  load.  For  45  miles  the  power 
is  carried  in  an  underground  cable. 

Considering  both  the  engineering  and  commercial 
st^.ndi)oints,  it  a|)])ears  that  for  distances  less  than  300 
miles  alternating-current  transmission  has  no  peer,  but 
that  with  lines  beyond  this  limit  the  attractiveness  of 
direct  current  rises  considerably;  in  fact,  it  is  Mr. 
'rimry’s  contention  that  future  attempts  to  utilize  remote 
.M)urces  of  water  power  will  only  be  economically  pos¬ 
sible  with  direct -cur  rent  transmission.  Of  the  various 
methods  of  generating  high-voltage  direct  current  for 
large  amounts  of  power  Mr.  Thury  considered  the  series 
connection  of  several  generators  to  be  most  promising, 
although  fairly  satisfactory  results  with  the  Highfield 
transverter  have  been  obtained.  Assuming  t)0.(XX)  kw.  to 
be  transmitted  f)00  miles,  with  two  wires  and  ground 
return  of  the  neutral,  a  voltage  drop  of  about  20  per  cent, 
and  10  kv.  ]x*r  commutator,  a  total  of  nine  generators, 
each  with  two  commutators,  would  be  reepured.  furnish¬ 
ing  400  amp.  at  a  maximum  of  180  kv.  to  ground.  The 
lines  would  have  to  be  of  in.  diameter,  totaling  about 
2.284  tons  of  copper,  or  76  lb.  per  kilowatt  transmitted, 
which  is  by  no  means  prohibitive,  and  could  be  made  .still 
more  attractive  by  using  aluminum  conductors.  The 
absence  of  a  switchboard  and  having  to  synchronize 
would,  it  is  thought,  more  than  offset  the  slightly  higher 
maintenance  caused  by  the  eighteen  commutators. 

'I'he  current  regulation  of  the  generators  is  of  great 
imtxtrtance.  The  machines  have  only  four  to  six  poles, 
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with  a  comjx-nsating  winding  in  the  pole  pieces  and  inter¬ 
mediate  commutating  poles.  I'he  field  excitation  is  de¬ 
rived  from  a  separate  exciter,  which  in  turn  has  its  own 
excitation  machine.  An  automatic  regulator  acts  upon 
the  turbines  if  the  station  runs  on  variable  speed  or  it 
shifts  the  brush  yokes  if  constant  speed  is  desired.  The 
latter  method  is  to  be  preferred.  The  stability  of  the 
line  current  is  said  to  be  wholly  satisfactory.  To  avoicl 
overvoltages,  due  to  sudden  large  load  variations,  a  low 
inductive  resistance  of  the  generators  is  of  paramount 
importance.  Compensation  of  the  rotor  flux  and  sup¬ 
pression  of  the  main  field  current  accomplish  this. 

How  operators  are  protected 

At  the  other  end  of  the  line  a  similar  number  of  motor- 
generators  transform  the  received  current  into  the  cus¬ 
tomary  three-phase  supply.  Such  a  substation  represents 
in  a  .sense  a  generating  ])lant  with  electric  motors  as  ])rime 
movers.  Special  precautions  must  be  taken  to  guard  the 
station  personnel  against  possible  high-voltage  danger. 
Each  stator  is  connected  to  an  artificial  grounded  neutral 
with  about  one  megohm  resistance  interposed.  A  heavy 
layer  of  mica  insulation  must  be  ])rovided  between  the 
shaft  and  the  armature.  A  neutral  has  to  l)e  formed  on 
each  armature,  connected  to  its  laminations.  Touching 
of  one  pole  of  the  winding  or  of  the  frame  while  stand¬ 
ing  on  the  linoleum  flooring  will  charge  the  operator 
with  ])erhaps  100  kv..  but  only  ])roduce  a  small  charging 
spark. 

Generators  are  cut  in  or  out  at  zero  potential  on  the 
circuit  breaker.  When  a  generator  is  to  be  added  it  is 
first  short-circuited,  then  brought  u])  to  speed,  and  when 
the  line  current  is  reached  the  short  circuit  is  opened, 
cutting  the  generator  in  at  no  voltage.  If  a  machine  is 
to  be  taken  out  of  the  chain,  its  potential  is  first  reduced 
to  zero,  whereupon  its  l)reaker  shorts  it  out.  On  the 
receiving  end  motors  can  be  added  or  taken  out  similarly, 
with  the  exception  that  parallel  to  the  circuit  breaker  is 
an  air  switch  with  carbon  contacts  to  take  the  arc  due  to 
ohmic  resistance  and  inductivity  of  the  motor.  No  arc¬ 
ing  occurs,  therefore,  on  the  oil  circuit  breakers. 
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30,000-kva.,  three-phase 
regulating  transformer  with 
17-position  tap  changer 


By  RUSSELL  M.  FIELD 


WHILE  in  some  respects  the  equipment  for  chang¬ 
ing  taps  under  load  has  been  pretty  well  stand¬ 
ardized  and  there  are  a  large  number  of  duplicate 
units  in  service,  the  development  has  been  so  rapid  that 
there  have  been  built  and  are  now  in  satisfactory  service 
e(|uipments  which  may  be  considered  unique  in  some  of 
their  features  and  which  are  not  considered  as  standard. 
Changing  taps  under  load  by  the  single-wdnding  method 
is  common  on  a  very  large  number  of  power  transform- 
I  rs,  and  tap  changers  which  change  taps  by  this  method 
may  be  considered  as  one  class  of  standard  equij)ment. 
Po  change  taps  it  is  only  necessary  to  o}x*n  or  close  a 
switch.  During  the  rajnd 
development  of  tap-changing 
e(juipment  there  was  devel- 
o|)ed  an  equipment  in  which 
the  single  winding  method  of 
tap  changing  is  used,  but  the 
ta])s  are  brought  out  to  tap 
selector  switches  and  then  to 
two  circuit  breaker  switches. 

The  sequence  of  operation 
of  the  equipment  is  such 
that  the  tap  selector  always 
oi)ens  after  and  closes  be- 


W estinghfluse  Electric  &  Manufacturing  Company 
Sharon.  Pa. 


fore  the  circuit  breaker  switch.  Thus,  all  arcing  takes 
place  on  the  two  circuit  breakers,  the  tap  selector  serving 
to  connect  the  preventive  auto-transformer  to  the  proper 
tap.  Since  no  current  is  opened  by  the  tap  selector,  it 
could  be  mounted  in  the  same  tank  with  the  transformer. 
However,  only  a  few  taps  are  recpiired  with  the  single 
winding  method,  and  as  it  is  very  ea.sy  to  bring  these  few 
taps  out  of  the  transformer  and  mount  the  tap  selector  in 
a  separate  oil-filled  compartment  it  has  been  considered 

good  practice  to  do  so.  This 
Preventive  f  eliminates  any  moving  parts 

auto  transfornoen^X  inside  the  transformer  or  the 

n/\/\A  necessity  of  opening  tl.e 

transformer  tank  when  in- 
s}x.*cting  the  tap  changer. 
Only  two  circuit  breakers 
are  required  to  give  eleven 

- -  operating  jxisitions.  Two 

switch  oj^erations  are  re- 


Standard 
single-winding 
tap  changer  and 
sequence  of 
operations 


Sequence  o'' 


Tap  Changln 


Positions 


0=  Switch  closed 
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'riif  entire  three-]»liasc  tap  selector  switch  is  huilt  as 
an  integral  unit  and  is  mounted  on  the  top  of  a  base 
])late.  A  double  bevel  gear  connects  the  horizontal  shaft, 
to  which  the  moving  contacts  are  fastened,  with  a  ver¬ 
tical  shaft,  which,  in  turn,  is  connected  directly  to  the 
camshaft  of  the  main  operating  mechanism.  This  cam¬ 
shaft  is  bolted  to  the  bottom  of  the  base  plate  and  oper¬ 
ates  to  open  and  close  the  circuit  breaker  switch  in  the 
pro])er  seciuence.  The  condenser  bushings  of  the  circuit 
breaker  switch  are  set  into  flanges,  the  flanges  and  base 
plate  dividing  the  oil  space  of  the  ta])  changer  into  tw(» 
com])artments,  so  there  is  no  communication  between  the 
oil  of  the  circuit  breaker  tank  and  the  ui)per  compartment 
of  the  ta])  changer,  which,  although  it  is  separate  from 
the  transformer,  has  direct  oil  communication  with  it. 
The  lower  ends  of  the  bushings  carry  the  circuit  breaker 
contact  feet  and  are  bridged  by  the  moving  contact  which 
is  fastened  to  a  wood-micarta  lift  nxl. 

The  circuit  breaker  switch  opens  before  and  closes 
after  the  tap  selector  switch,  all  arcing  taking  ])lace 
in  the  lower  circuit  breaker  switch  compartment.  The  tap 


VW'VvV 


Special  method 
of  tap 
changing 
using  selector 
switches  and 
sequence  of 
operations 


Sequence  of  Top  Chemq^irK 


Cross-section  of  special  tap  changer 


Circuit 


tSl6lSI 

Q 'Circuit  breaker  anc/ switch  closed 


Motor  and  control 
for  tap  changer 
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Three- 


chnn^jer  is  ca|)a- 
hle  t)f  operatinjj 
thousands  o  f 
times  without  re- 
((uirinjj  inspec- 
ti<»u  or  main¬ 
tenance.  The 
breaker  tank 
may  he  readily 
lowered,  h  o  w- 
ever,  for  pur- 
]H).ses  of  inspec¬ 
tion  by  means  of  the  tank  lifter  which  is  provided.  such  e(jnipment  has  been  developed  for  the  Sf)ecial  ca.ses 

The  control  motor  is  connected  to  the  main  camshaft  where  a  larj^e  number  of  steps  are  required  and  that  it 
through  a  double  gear  reduction  consisting  of  a  worm  is  as  thoroughly  reliable  as  the  more  standard  e(iuipment. 
and  worm  gear  and  two  .spur  gears.  Since  oil-less  bear¬ 
ings  are  used  throughout  the  entire  design,  the  only  |>arts 
reciuiring  lubrication  are  the  worm  gear,  the  motor  and 
the  brake.  A  mechanical  position  indicator  and  two 
circuit  breaker  switch  operation  counters  may  be  viewed 
through  a  window  when  the  compartment  is  clo.sed.  A 
position  indicator  transmitter  is  used  in  connection  with 
a  dial  ty|K'  ])osition  indicator  to  give  an  indication  of 
the  tap  position  at  the  customer’s  switchboard.  The 
other  electrical  equipment  consists  of  the  usual  master 
contactor  starter,  the  thermal  cut-outs  in  the  motor  cir¬ 
cuit,  termirial  blocks  to  which  all  the  customer’s  wires 
are  attached  and  knife  switches  which  control  all  the  cir¬ 
cuits  to  the  o]K‘rating  mechanism. 

W’hen  in  the  position  for  remote  motor  o])eration  from 
the  customer’s  switchboard  the  control  knife  switches  are 
locked  closed  by  means  of  the  operating  handle.  The 
insertion  of  the  handle  for  hand  operation  opens  the  con¬ 
trol  circuits,  making  remote  motor  operation  imiwssible 
and  thus  protecting  the  operator.  At  the  same  time  a 
switch  is  closed  which  energizes  a  lamp  on  the  switch¬ 
board,  indicating  that  the  equiiiment  is  in  the  position 
for  hand  operation.  The  same  handle  is  also  used  for 
operation  of  the  tank  lifter. 

As  in  all  tap-changing  equipments  which  involve  the 
single-winding  method  of  taji  changing  the  keynote  of  the 
entire  equipment  is  simplicity.  The  single-winding 
method  permits  the  minimum  number  of  tai)S  to  be  used, 
nine  taps  giving  seventeen  positions.  A  simple  operating 
mechanism  with  only  a  few  gears  may  be  used,  since 
the  sequence  of  switch  operations  is  relatively  simple,  it 
l)eing  only  necessary  to  open  or  close  a  circuit  breaker 
switch,  with  the  taj)  selector  o|)erating  to  select  the  proper 
tap. 

While  railroad  clearances  do  not  usually  permit  the 
shipping  of  the  tap  changer  mounted  in  jdace  on  every 
large  power  transformers,  all  that  is  required  of  the 
customer  when  it  is  shii)ped  separately  is  to  mount  it 
on  the  transformer,  connect  the  tap  leads,  and  it  is  ready 
for  operation.  Such  an  equii)ment  was  actually  placed 
in  oi>eration  by  a  customer  within  two  days  after  being 
received. 

It  is  not  expected  that  the  type  of  tap  changer  just 
described  will  supersede  the  more  usual  standard  equip¬ 
ment.  It  should  be  of  interest,  however,  to  know  that 


tap 

selector 
in  ofi- 
hlled 
compart 
ment 


Wage  Incentive 
in  Power  Plants 


PKODUCTIOX  increases  of  over  20  per  cent  per  man 
in  two  years  were  cited  by  E.  C.  Brandt,  assistant 
works  manager  of  the  Westinghouse  Electric  &  Matiu- 
facturing  Company,  East  Pittsburgh,  at  the  plant  main¬ 
tenance  session  of  t!ie  .American  Management  Congress 
recently,  as  the  result  of  a  wage  incentive  system  applied 
to  power  plant  operation.  Mr.  Brandt  says: 

“The  ix)wer  house  in  its  entirety  reports  to  the  works 
engineer,  or  maintenance  superintendent.  For  one  thing 
it  (this  practice)  has  decreased  our  maintenance  about 
15  per  cent.  I  have  not  been  able  to  find  another  |Miwer 
house  anywhere  that  is  paying  its  o])eratives  on  an  incen¬ 
tive  system. 

“We  had  12.3  men  in  our  power  plant  in  1927.  I'hese 
men  produced  in  steam  and  kilowatt-hours  an  average 
output  valued  at  $486  i>er  month.  We  got  1,298,(XX)  lb 
of  .steam  |^r  man  with  a  kilowatt-hour  cost  of  1.4  cents. 
Wc  studied  our  maintenance  and  ojieration  with  a  view 
to  applying  an  incentive  bonus  to  these  activities.  In 
the  first  year,  1928,  the  value  of  our  output  per  man  was 
increa.sed  to  $540  with  1,645.000  lb.  steam  |)er  man  and 
tbe  kilowatt-hour  output  cost  us  only  0.817  cent.  We 
reduced  the  force  from  123  men  to  103. 

“They  voluntarily  asked  to  have  the  wage  incentive 
group  system  apply  to  the  power  house.  That  made  me 
feel  very  hap])y.  We  found  that  the  wipers  lK*came 
oilers,  the  meter  readers  became  wipers,  the  water  tend¬ 
ers  became  wi^xirs.  With  the  incentive  that  had  been 
established  between  the  workmen  and  the  management 
this  grouj)  was  reduced  to  97  at  which  numljer  it  stands 
today. 

“With  our  ])ower  house  maintenance  dropping  15  per 
cent  in  the  i)ast  24  months  our  output  per  man  is  valued 
at  $623.  We  get  1,755,000  lb.  steam  |ier  man  at  a  cost 
of  0.768  cent  per  kilowatt-hour.’’ 
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Butterfly  Valves 
Reduce  Hydro  Investment 

By  CLINTON  DEWITT 

Vormerly  Assistant  Etifiineer  Pacific  Gas  &  Electric  C  om/'any, 
San  I  rancisco.  Calif. 

IN  SEEKING  a  jxjssihle  means  of  reducing  investment 
in  its  Salt  Springs  hydro-electric  project,  the  Pacific 
Gas  &  Electric  Comjiany  gave  consideration  to  the  use 
of  butterfly  valves  for  controlling  flow  from  the  outlet 
tunnel  instead  of  using  the  more  ex])ensive  needle  valve, 
l^ick  of  data  on  free  discharge  characteristics  of  butterfly 
valves  led  to  full  scale  field  tests  on  a  24-in.  butterfly 
valve  in.stalled  for  the  pur])ose  at  the  Sj^aulding  Dam. 


when  ojiened  beyond  this  position  was  due  to  lack  of 
positive  control  and  would  undoubtedly  disai)pear  with 
a  geared  control.  Static  head  at  the  time  of  test  was 
223  ft.  and  effective  head  187  ft. 

A  sharp-crested  weir  was  constructed  in  the  canyon 
IkIow  to  measure  flow  through  the  valve  at  maximum 
o])ening.  Owing  to  the  length  of  time  required  to  obtain 
uniform  flow  in  the  canyon,  readiiigs  for  flow  at  inter¬ 
mediate  o]x*nings  of  the  valve  could  not  he  obtained. 

h'or  the  maximum  opening  of  83  deg.  the  velocity 
recorded  was  201  ft.  per  second  and  the  pressure  gage 
reading  was  644  Ih.  ])er  square  inch.  Net  valve  opening 
area  plotted  against  valve  jiosition  in  Fig.  3  gave  a  net 
area  of  2.19  sq.ft,  for  maximum  opening.  The  coefficient 
of  discharge  as  calculated  from  this  data  was  found  to 
he  0.87. 

The  manometer  reading  corresj  onding  to  the  83-deg. 


'Pile  valve  was  jilaced  just  inside  the  down-stream  end 
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Fig.  1 - Torques  butterfly^ 

^  ^  va/ve 

required  for  open¬ 
ing  and  closing  ^  "^4#  - 
24  -  in.  butterfly 
valve 
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Fig.  2 — Test  set-up  to  determine  free  discharge 
characteristics  of  24-in.  butterfly  valve 
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of  a  304-in.  drainage  tunnel  ])rovided  at  the  time  tlie 
dam  was  built.  A  4-ft.  sheave  keyed  to  the  end  of  the 
valve  shaft,  around  which  were  passed  cables.  ])rovided 
an  inex])ensive  means  of  ojx*rating  and  eliminated  the 
friction  of  the  usual  operating  mechanism.  This  arrange¬ 
ment  is  .shown  in  the  accompanying  diagram.  Each  of 
the  |-in.  cables  ])assing  around  the  sheave  in  op]>osite 
<lirections  was  firmly  clamped  to  prevent  possibility  of 
sli])page.  Two  10-ton  chain  hkxks  and  a  Martin-Loomis 
dynamometer  were  included  in  the  test  set-u]). 

piezometer  ring  was  installed  just  above  the  valve 
and  another  at  a  i)oint  99  ft.  up-stream  therefrom  in  the 
30^-in.  lu'ix?.  Connections  from  these  rings  were  made 
to  a  mercury  “U”  tube.  Readings  were  taken  on  the 
“U”  tulx*.  on  a  pressure  gage  and  on  the  dynamometer 
at  5-deg.  |X)sitions  of  the  valve  from  the  closed  ]X)sition 
to  the  83-deg.  |X)sition  of  the  disk,  corresponding  to 
7  deg.  from  wide  open.  Fluttering  of  the  valve  <lisk 

1)42 


position  was  20.4  in.  of  mercury,  or  23.1  ft.,  which  rep¬ 
resents  the  head  loss  in  99  ft.  of  the  304-in.  pipe.  This 
pipe  is  made  of  double-riveted  steel  plate  with  laj) 

joints.  The  head  loss  found  corresjtonds  to  a  value  of  ii 
in  Kutter's  formula  of  approximately  0.013. 

The  maximtim  net  operating  tension  in  the  cable  dur¬ 
ing  the  ojxning  movement  was  3.400  Ih.,  which  occurred 
at  the  70-deg.  position.  Corresponding  net  tension  dur¬ 
ing  the  closing  stroke  was  2.850  lb.  The  average  net 
tension  was  3,125  lb.,  applied  at  a  lever  arm  of  1.945  ft. 
on  the  valve  shaft ;  thus  the  net  hydraulic  torque  with 
friction  eliminated  was  6,100  ft. -lb.  Net  tensions  required 
for  the  opening  and  closing  strokes  are  plotted  in  Fig.  1. 

If  these  values  are  substituted  in  the  formula  advo¬ 
cated  by  E.  A.  Dow,  published  in  an  N.E.L.A.  bulletin 
entitled  “Penstock  Valves,”  during  1929,  coefficients 
approximately  one-half  those  used  by  Mr.  Dow  are 
obtained.  This  indicates  that  operating  forces  are  siib- 
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stantially  less  than  presumed  to  he  the  case  hy  the 
application  of  Mr.  Dow’s  formula. 

.\s  a  result  of  this  test,  as  well  as  one  conducted  hy 
the  Pacific  Gas  &  Electric  Company  on  a  48-in.  valve,  it 
is  felt  that  the  use  of  butterfly  valves  for  free  discharge 
may  he  justified  and  that  the  resultant  economy  may 
<lictate  their  selection  over  types  now  commonly  employed. 

T  V  ¥ 

Selling  More  Lamps 

By  EDWIN  VENNARD 

Commercial  Manager 

Snnthii'e stern  Gas  Cr  Electric  Company,  Shrei'cport,  La. 

TPIAT  the  so-called  “saturation  point”  on  lamps  is 
much  higher  than  is  usually  believed  and  that  a  high 
lamp  .sales  record  per  meter  can  he  realized  hy  the 
proper  organization  and  co-ordination  of  eflfort  and  hy 
the  definite  delegation  of  resixjnsihility  to  the  individual 
tlirough  the  assignment  of  an  individual  (|uota  is  revealed 
in  the  results  of  a  lamp  campaign  recently  conducted  by 
the  Southwestern  Gas  &  Electric  Comi)any,  in  whicli 
this  company  attained  a  record  of  2.08  lamps  per  total 
meter  among  its  55,000  customers  in  140  towns  in  I^u- 
isiana,  Texas,  Arkansas  and  Mississippi.  A  similar 
campaign  had  been  conducted  in  1928,  establishing  a 
mark  of  1.1  lam])s  .sold  per  total  meter.  There  was  some 
belief  that  many  of  the  lam])s  sold  in  this  1928  cam¬ 
paign  would  still  be  on  hand  with  the  customers,  and 
it  was  doubtful  that  the  mark  could  be  ecjualed.  Put 
it  was — and  beaten. 

The  company  is  divided  into  seven  divisions  with  a 
sales  manager  in  each,  he  being  the  director  of  the  lamp 
campaign  in  his  particular  divson.  For  the  pur]X)se 
«»f  this  activity  each  division  was  broken  down  further 
into  teams,  with  the  local  managers  as  team  captains 
in  the  case  of  the  small  towns  and  with  the  division  de¬ 
partment  heads  as  team  captains  in  the  larger  towns. 
ICach  town  captain  had  a  quota  which  he  prorated  among 
the  employees  coming  under  his  jurisdiction.  The  em¬ 
ployees  reported  to  the  team  captains  and  the  team  cap¬ 
tains  reported  to  the  division  sales  manager,  the  divi¬ 
sion"  sales  managers  reporting  to  the  general  office. 

Statement  of  Lamp  Campaign — 1929 


(  oiiipanjr  Record 

Total  lampd  sold .  1 1 4,43S 

I’eriod  of  campaign  (September  30  to  October  30l,  days. . .  31 

Total  meters .  55,277 

Lamp  quota  (ll  per  total  meter) .  69,071 

I’er  cent  of  quota  sold .  165 

Lamps  sold  per  meter .  2  08 

Lamps  sold  per  domestic  and  commercial  meter .  2  25 

Total  watts  sold .  8,438,772 

•Average  watts  per  lamp .  73  7 

Total  number  of  employees  making  .sale  of  one  or  more  cartons... .  566 

Total  number  regular  employees .  778 

I’er  cent  employees  selling .  72  8 

lligli  Individual  Records 

High  division  (3,964  meters) 

Lamps  sold  per  total  meter .  3  6 

High  town  (858  meters) 

Lamps  sold  per  total  meter .  10  3 

High  individual  sales  (lamps). .  10,074 

Number  of  employees  selling  1,000  lamps  or  mure .  25 


Each  week  the  team  captain  reported  the  sales  to  the 
division  sales  manager,  who  accumulated  the  results  on 
previously  prepared  charts  which  indicated  the  ix^rcent- 
age  quota  and  quota  of  each  team  captain.  These  charts 
were  prepared  in  sufficient  quantities  so  that  one  could 
be  sent  back  to  each  team  captain  to  be  placed  on  the 
bulletin  board.  In  this  way  the  team  captains  could  see 
at  a  glance  how  they  compared  with  other  team  cap¬ 
tains  of  the  same  division  and  each  division  acted  as  a 
unit  with  competition  within  itself. 

It  is  intere.sting  to  note  that  the  divisions  making  the 
highest  record  during  the  1928  campaign  also  made  the 
highest  records  during  the  1929  campaign. 


Lamps  Sold  per  Total  Meter 


Division 

1928 

1929 

Division 

1928 

1929 

Arkansas . 

.  .  1  98 

3  6 

Division  2 . 

. ...  1  01 

1  67 

Fayott^ville . 

2  01 

3  5 

.Shreveport . 

. ...  0  94 

1  65 

Natche* . 

...  0  92 

1  85 

Texarkana . 

. ...  1  08 

1  42 

Division  1 . 

...  1  01 

1  86 

It  is  further  interesting  to  note  that  the  individual 
town  of  Harrison,  Ark.,  with  900  meters,  made  the  high- 
e.st  record  in  the  1928  campaign,  selling  6.1  lamps  ])er 
total  meter,  and  that  this  same  individual  town  made 
the  highest  record  in  the  1929  campaign  by  selling  10.3 
lamps  per  total  meter. 

The  Arkansas  division,  comi)osed  of  twenty  small 
towns,  having  a  total  of  4.000  meters,  sold  1.92  lamps 
per  total  meter  during  the  month  of  October,  1928,  ana 
3.6  lamps  per  total  meter  during  the  month  of  October, 
192^).  And  the  company  records  indicate,  further,  that 
for  the  periofl  of  January  1.  1929.  to  Octol)er  1,  1929, 
this  same  Arkansas  division  had  sold  more  than  twice  as 
many  lamps  as  the  next  nearest  division. 

▼  ▼  ▼ 


ARE  YOU  SOLD  ON  ELECTRICITY? 


How  many  power  company  executives 
cook  by  electricity  in  their  own  homes? 
What  proportion  use  some  other  kind  of 
range?  A  census  of  the  industry  would  be 
interesting.  This  cartoon  appeared  in  the 
fanuary  ‘‘Synchronizer,**  published  by 
the  Mohawk  Hudson  Power  Corporation. 
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Locating  Station  Distribution 
Panels  for  Economies 

By  MAX  KUSHLAN* 

Xnv  Eufilimd  f\wcr  Construction  Coinf'ony.  Boston,  Mass. 

TFIK  most  economical  location  of  station  auxiliary 
joower  (listrihution  ])anels  may  be  determined  by  their 
proximity  to  the  l(»ad  centers  of  each  group  of  motors 
‘*upj)lied  through  such  a  point.  Jt  thus  becomes  im])ortaut 
tf)  compute  the  location  of  the  center  of  load  for  every 
such  group  of  station  service  motors.  By  representing 
the  normal  horse])0\ver  rating  of  each  motor  in  such  a 
group  as  a  weight  and  its  distance  from  a  fixed  reference 
or  base  line  as  its  moment-arm,  one  can  determine  the 
location  of  the  load  center  of  the  grouj)  in  the  same 
manner  as  one  comjuites  the  location  of  the  center  of 
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gravity  of  a  group  of  weights  in  a  given  plane.  Five 
typical  cases  are  outlined  herewith. 

To  find  the  load  center  of  several  scattered  groujis  of 
motors  on  the  same  or  different  elevations,  it  is  necessary 
first  to  compute  the  location  of  the  loa<l  center  for  each 
grou])  and  then  determine  the  center  of  load  for  the 
entire  system  by  considering  each  group  center  and  it^ 
load  as  a  single  power  unit. 

Fconomical  weights  of  conductors  may  be  assured  by 
locating  station  auxiliary  distribution  panels  as  near  as 
jiracticable  to  the  load  centers  of  the  groups  of  motors 
which  are  fed  from  these  panels.  In  the  accompanying 
analyses  the  weight  of  a  unit  length  of  feeder  from  the 
point  of  distribution  to  a  motor  or  between  motors  is 
assumed  to  vary  in  direct  ratio  with  the  load  which  it 
carries.  The  total  weight  of  conductors  in  the  distribut¬ 
ing  system  is  proportional  to  the  summation  of  the  jirod- 
ucts  of  the  lengths  of  the  feeders  into  their  loads. 

d'he  actual  location  of  the  station  power  distribution 
])anels  and  the  method  of  feeding  individual  motors  may 
be  determined  by  considering  tbe  reliability  and  flexibility 
of  service  reipiired,  ease  of  o]x*ration.  distance  from 
power  sources.  s])ace  available  for  panels,  cabinets,  etc. 

But  the  economic  factors  determined 
]  b\  studying  the  relative  location  •)! 

centers  of  power  distribution  with 
I  ^  respect  to  the  load  centers  of  the 

T~  1  segregated  motor  groups  should  be 
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A — Findinu  Load  Center  for  Three  Motors:  Assuming  three 
motors  rated  jit  ‘2tt,  1<»  attd  10  hp.  and  loeate<l  on  tlie  same  door, 
the  load  moments  with  resju'et  to  the  vertical  base  line  are 

2n/{  +  10(d  +  /,')  +  10(2.4  +  71)  =  40  X  (1) 

where  .1  and  li  are  the  horizontal  distances  between  the  ha.se  line 
ami  the  motors  and  x  the  horizojital  distance  from  the  center  of 
the  load,  ('.L.,  to  the  vertical  base  line. 

'Pile  load  moments  about  the  horizontal  base  arc 

20C  +  10  /J  -1-  10  C  =  40  1/  (2) 

where  ('  and  D  are  the  vertical  distances  to  the  motors  and  t/  the 
\ertical  distance  from  the  load  center  to  (he  hfirizontal  base  line. 

Sidvinjj  eijuatiuns  (1)  and  (2)  we  h.ave 

X  0.7.".  .1  4-  />*  (2) 

1/  =  0.7.7  C  +  0.2.7/)  (4) 

as  the  co-ordinates  locating  the  load  center  for  this  proup  of 
au.xiliaries. 

i:---Findins  I^oad  (''enter  for  Kadial  System  of  Power  Supply: 
Assiiminpf  three  lo-hp.  motors,  equidistant  in  a  straipht  line  h>ca- 
tion,  the  lenpths  of  conductor  retiuired  may  he  expressed  as  dis- 
tani'e  1'  from  the  feed  i.oint  to  motor  No.  1  :  for  the  length  of 
feeder  to  motor  No.  2,  \'.4-  -f  4’-,  and  for  motor  No.  v4.4-  +  V-. 
MiiltipIyinK  these  lengths  by  their  corresponding  loads,  we  have 
a  factor  Ki  representing  the  total  weight  of  conductors  iru’olved,  i.c., 
A',  =  lor  -i-  10  v'T^  T“v"-  -t-  10  v  (5) 

The  actual  weight  will  deix^nd  on  the  sizes,  length  and  unit 
Weight  t.f  the  conductors. 

•  '—Series  .Method  of  1  tistrihution  :  I'sing  .series  distribution,  it  is 
assumed  that  at  moU.rs  1  and  2  secondary  distrihutif.n  t.oints 
exist  whence  a  tap  may  be  taken  of  a  smaller  size  conductor  to 
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feed  the  next  motor.  Here  the  feed  from  the  center  of  distri¬ 
bution  to  motor  No.  1  bas  a  length  of  P  feet  and  a  loa<l  of  30  h)..  ; 
from  motor  No.  1  to  motor  No.  2  the  length  is  .1  feet  and  the 
loiid  20  hp.  ;  from  motor  No.  2  tf.  motor  No.  3  the  length  is  .4  and 
the  load  is  10.  The  total  weight  t.f  conductors  is  proiK.rtional  to 
A\.  =  30 r  +  20.4  +  1 0.4  ,  or  30  (V  +  .4)  (0) 

This  series  method  involves  investment  in  additional  secondary 
distribution  protective  devii:es  and  is  somewhat  less  reliable  than 
the  radial  system  where  each  motor  has  an  independent  feeder 
direct  from  the  point  of  distribution.  With  the  series  system  a 
fault  in  any  i.art  of  the  line  may  affect  the  .service  of  all  motors 
connected  in  that  line. 

1) — Mf.dified  Radial  Distribution  Scheme:  By  moving  the  center 
of  distribution  opposite  motor  No.  2  and  using  a  modificjition  of 
the  ra<lial  distribution  scheme,  the  W’eight  factor  for  the  conductors 
may  be  expressed  as 

A,=  301’  +  10.4  +  10.4.  or  301’  +  20.4  (7) 

In  this  case  only  one  secondary  point  of  distribution  is  required 
(at  motor  No.  2)  and  a  fault  in  the  leads  to  either  jif  the  other 
two  motors  may  not  affect  the  service  of  the  motor  not  directly 
connected  to  the  faulty  feeder. 

K — Center  of  Distribution  at  Load  Center:  By  moving  the  dis¬ 
tributing  point  to  the  center  of  li>ad  for  the  above  motor  groui) 
at  motor  No.  2,  the  weight  factor  for  the  conductors  is  reduced  to 
A%  =  10.4  +  10.4.  or  20.4  '  (S) 

This  represents  the  minimum  cost  of  conductors.  This  lo»’ation 
of  the  distributi<in  panel  does  not  involve  the  exitense  of  additional 
distributing  ixdnts  and  the  radial  method  of  feeding  increases  the 
service  reliability. 
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tiiiie-Hmit  overload  relays  designed  to  ])ro- 
tect  the  motor  during  the  starting  operation. 
l''ach  of  the  air  circuit  breakers  is  ]>rovided 
with  a  disconnecting  switch.  The  synchro¬ 
nous  motors,  which  normally  operate  at  257 
r.p.m.,  are  started  directly  acnjss  the  line. 
'I'he  85-h]).  motor  from  a  standstill  is  auto¬ 
matically  .synchronized  in  four  to  five  sec¬ 
onds  and  the  175-hp.  motor  in  from  five  to 
six  seconds.  The  motors  draw  an  initial  cur¬ 
rent  from  the  line  of  about  300  per  cent  of 
normal  full  load  current  when  starting  at 
full  voltage.  The  inverse  time-limit  relays 
are  designed  to  withstand  this  jnill  for  about 
doid)le  the  normal  starting  ])eriod.  .Should 
tl'.e  motor  fail  to  .synchronize  antomaticallv 
in  that  time  owing  to  failure  of  excitation 


Across-the-Iine  starting  for  syn¬ 
chronous  motors  and  full  protec¬ 
tion  are  features  of  this  ice  plant 
installation 


leave  the  field  circuit  open  while  the  motor 
is  operating  as  an  induction  motor.  A 
time-limit,  no-voltage  release  coil  on  the  air 
circuit  breaker  prevents  the  breaker  o])en- 
ing  owing  to  a  drop  in  voltage  which  may 
otherwise  not  be  of  sufficient  duration  to 
l^revent  the  motor  again  jmlling  into  stej). 
i'he  motors  of  the  exciter  set  also  are 
jjrovided  with  ('leneral  bdectric  time- 
delay,  n<j-voltage  release  jmsh  buttons. 
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Simple  Control  Gives  Full  Protection 


Three  hundred  per  cent  full-load  for  Synchronous  Motors 

current  for  double  starting  period  / 

and  125  per  cent  for  45  seconds 
otherwise.  Field  contacts  interlocked 
with  d.c.  supply.  Time-delay,  no¬ 
voltage  release  voltage,  or  from  any  other  cause,  the  relays  will 

o]>erate  and  clear  the  motor  from  the  line.  When  the 
relays  are  set  at  125  j)er  cent  of  full-load  current  they  will 

TO  STMPT.IFY  synchronous  motor  control  and  yet  clear  the  motor  from  the  line  in  about  45  seconds  if  the 
])rovide  full  protection  for  the  e(|uipment  an  arrange-  current  is  maintained  at  that  value.  .Another  safety  fea- 
ment  as  shown  in  the  accompanying  illustration  was  used,  tnre  is  obtained  by  o])erating  the  field-closing  coil  on  direct 
4'he  power  service  available  was  440  volts,  three-phase,  current  taken  from  the  excitation  bus.  'rinis  .should  the 
60  cycles.  4'he  motor-operated  air  circuit  breakers  used  exciter  bus  be  dead,  the  field  contacts  will  not  close  and 
on  the  synchronous  motors  were  jirovided 

with  short-circuit  trip  coils  and  inverse  _ _ 


I 


The  front  view  of  the  switchboard  indicates  the  sim¬ 
plicity  of  the  entire  switchboard  equipment,  which  con¬ 
sists  of  a  line  ammeter,  a  field  ammeter,  a  Westinghouse 
33CY2  contactor,  a  W'estinghouse  KG.  relay,  a  j)ilot  light 
and  a  stop  and  start  push  button.  No  field  rheostats  are 
used  on  the  synchronous  motors,  which  are  purchased 
under  specifications  that  state  that  the  field  voltage  at 
full  load  unity  power  factor  must  he  120  volts,  with  an 
allowable  variation  of  2^  per  cent  without  the  use  of  any 
external  resistance.  The  exciter  bus  is  thus  maintained 
at  a  constant  voltage  and  there  are  no  field  rheostat  losses 
except  the  small  loss  in  the  exciter  field  rheostat.  If 
higher  voltages,  such  as  2.300  or  4.000.  are  available. 


the  synchronous  motors  are  designed  for  that  voltage  and 
the  same  arrangement  can  he  used  except  that  a  solenoid- 
operated  oil  circuit  breaker  is  used  and  two  or  three 
(if  necessary)  thermal  relays  are  added  to  the  front  of 
the  switchboard.  The  second  panel  on  the  switchboard 
contains  a  Telechron  clock  and  provides  space  for  future 
additions.  The  equipment  is  installed  in  the  \\^'ltertown 
(Mass.)  plant  of  the  Metropolitan  Ice  Company.  The 
switchboard  was  built  by  the  Ideal  Electric  &  Manu¬ 
facturing  Company  and  the  air  circuit  breakers  were 
developed  by  the  I-T-E  Circuit  Breaker  Com])any  for 
the  R.  B.  Engineering  Corporation,  which  designed  and 
supervised  the  installation. 


T  T  T 


Interstation  Control  Wires  Avoid  Cascade  Relaying 


By  G.  M.  BABCOCK 

Los  Angeles  Gas  Electric  Corporation, 

Los  Angeles,  Calif. 

WHEN  a  short  circuit  occurs  on  a  transmission  line 
it  is  desirable  to  isolate  the  fault  as  quickly  as  ]k)s- 
sihle.  On  ring  or  looj)  systems  and  also  on  a  number  of 
radial  systems  it  is  necessary  to  cascade  the  time  setting 
of  the  overcurrent  relays  so  that  the  switches  at  the  most 
distant  .station  will  operate  as  quickly  as  i)ossible  and  then 
gradually  increase  the  time  settings  (  usually  0.5  second  ) 
back  toward  the  main  switching  station.  Unfortunately 
this  causes  the  longest  time  delay  at  the  main  switching 
station,  where  the  short-circuit  current  is  greatest  and 
should  be  cleared  (piickly  to  avoid  serious  disturbance 
on  the  entire  system. 

The  ideal  relaying  scheme  is  one  which  will  work  in¬ 
stantaneously  with  a  short  circuit  on  the  line  with  which 
it  is  identified,  hut  remain  inoperative  with  a  short  circuit 
on  any  other  part  of  the  system.  The  Los  Angeles  Gas 
&  Electric  Corporation  has  in  operation  a  relay  scheme 
of  this  character.  Reverse  power  relays  are  connected  at 
each  end  of  the  transmission  line  with  their  contacts 
connected  in  .series  by  means  of  two  control  wires  be- 
tweeji  stations.  The  reverse  power  relays  are  arranged 
so  their  contacts  close  and  trip  the  circuit  breakers  when 
current  flows  from  each  station  into  the  line.  With  a 
current  flow  straight  through  the  line  either  one  or  the 
other  reverse  jx)wer  relays  will  open  its  contacts,  depend¬ 
ing  on  the  direction  of  current  flow.  Thus  a  short  circuit 
at  any  other  point  on  the  system  will  not  trip  out  this  line. 

When  a  sliort  circuit  occurs  on  the  transmission  line 
the  reverse  {Kiwer  relay  and  fast  time  overcurrent  relays 
at  the  station  nearest  the  main  switching  station  close 
their  contacts  and  the  rever.se  power  relay  at  the  outlying 
station  closes  its  contact.  This  completes  the  circuit  and 
IKTinits  125  volts  d.c.  to  flow  through  the  reverse  power 
relay  contacts  through  the  supervisory  control  relay,  out 
over  one  control  wire  to  the  other  station,  where  it  passes 
through  the  sui^ervisory  control  relay,  reverse  power 
relay  contacts,  overcurrent  relay  contacts  and  back 
over  the  other  wire  to  the  outlying  station  battery. 
This  oi)erates  the  sui)ervisory  control  relays  at  each 
station  and  the  res|X‘ctive  circuit  breakers  are  tripped 
The  overcurrent  relays  arc  used  in  series  with  the  reverse 
jxiwer  relays  to  introduce  just  enough  time  delay  to  avoid 
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the  possibility  of  a  trip-out  should  there  be  a  sudden 
reversal  of  power  through  the  transmission  line  due  to  a 
disturbance  on  some  other  ])art  of  the  .system. 

When  this  scheme  is  used  on  a  loop  system  at  a  point 
between  the  main  switching  or  generating  station  and  the 
station  at  the  center  of  the  loop  then  it  will  reduce  the 
cascade  time  setting  at  all  stations  Ixtween  it  and  the 
main  switching  station,  \\dien  in  use  between  the  main 
switching  station  and  the  fir.st  station  in  the  loop  sys¬ 
tem  a  heavy  short  circuit  outside  the  switching  .station 
can  he  cleared  as  quickly  as  a  short  circuit  at  the  most 
distant  station  where  the  relaying  is  most  rai)id.  It  is 
necessary  that  both  stations  have  a  source  of  supply  in 
addition  to  the  line  to  be  relayed.  The  ordinary  form  of 
ca.scade  relaying  has  been  left  as  back-up  protection,  i.e., 
overcurrent  and  ground  relays  at  the  station  nearest  the 
main  source  of  supply  and  overcurrent  and  ground  relays 
in  series  with  reverse  power  relay  at  the  more  distant 
stations  are  used.  , 

This  form  of  relaying  is  being  installed  wherever 
supervisory  control  cables  between  stations  provide  the 
sjxire  control  wires.  The  only  expense  then  involved  is 
for  installation  of  a  supervisory  control  relay  at  one 
station  and  a  supervisory  control  relay,  reverse  power 
relay  and  three  overcurrent  relays  at  the  other  station. 
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Contributions 


of  the  Holding  Company 


By  GEORGE  N.  TIDD 

President  American  Gas  c‘r  Electric  Company 


WHO  is  capable  of  condensing  into  a  necessarily 
few  pages  the  economics,  the  romance  and  the 
drama  of  the  electrical  industry’s  growth  under 
holding  company  leadership  in  the  United  States  in  the 
last  quarter  century?  The  “dismal  science”  of  economics 
has  just  as  surely  been  the  sound  guiding  principle  of 
this  growth  as  the  romance  of  its  accomjdishments  and 
effects  has  ca])tured  the  |X)]nilar  imagination  of  our  own 
and  foreign  peojdes.  The  residents  of  literally  countless 
towns,  villages,  hamlets,  rural  sections  and  of  many 
cities  enjoy  the  advantages  and  witness  the  effect  of  the 
accomplishments  without  having  any  interest  in  the  eco¬ 
nomic  machinery  which  serves  as  the  instrument. 

Klectric  companies  in  the  small  cities  began  usually 
as  a  result  of  the  enterprise  of  local  hankers  or  business 
men.  The  money  necessary  for  extensions  was  advanced 
by  the  owners  of  the  company,  or  borrowed  on  short¬ 
term  loans  from  the  hanks,  with  the  idea  of  repaying 
it  out  of  earnings.  The  investment  necessary  for  each 
dollar  of  annual  gross  revenue  was  very  many  times 
larger  than  in  merchandising  or  manufacturing.  Conse- 
(luently,  mortgages  were  placed  on  the  properties,  with 
as  many  unissued  bonds  as  the  vision  of  the  owners  could 
foresee  would  lie  needed,  hut.  of  course,  under  a  closed 
mortgage,  which  was  the  practice  of  the  day. 

There  then  followed  with  these  small  companies  two 
vital  developments :  First,  the  progress  of  the  industry 
was  making  considerable  of  the  equipment  obsolete  or 
obsolescent,  necessitating  new  capital  for  modern  equip¬ 
ment.  and,  second,  this  demand  just  mentioned,  as  well 
as  the  ever-increasing  demand  for  capital  for  expansion, 
brought  the  com])anies  to  the  limit  of  their  mortgages. 

In  this  period  it  was  only  the  electric  company  serving 
the  large  metropolitan  area  that  was  able  to  interest  the 
factory  in  purchasing  electric  power.  The  electric  com¬ 
pany  in  the  small  city  was  unable,  therefore,  to  interest 
any  large  power  users  in  the  community  or  to  attract 
new  industries  to  the  community.  Besides  that,  where 
a  power  prosix:ct  might  need  capacity  equivalent  to  the 
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entire  present  capacity  of  a  small  electric  company’s  own 
station,  the  company  was  not.  in  many  cases,  able  to 
finance  necessary  expansion  because  of  the  closed  mort¬ 
gage  previously  mentioned  and  also  because  no  investor 
would  want  to  risk  having  such  a  large  i^ercentage  of 
the  earnings  of  his  company  dependent  on  one  customer. 

At  about  this  time  the  holding  company  in  the  electric 
service  field  liecame  a  factor.  The  men  who  organized 
these  companies  realized  the  cause  of  the  trouble  lieing 
ex])erienced  by  small  electric  companies  and  they  were 
satisfied  they  knew  the  way  to  overcome  the  troubles. 

These  holding  companies  were  from  the  beginning 
staffed  with  specialists  in  finance.  The  investment  of 
the  holding  company  funds  in  the  equities  of  a  number 
of  small  operating  conq>anies,  diversified  geograi>hically 
and  as  to  character  of  territory  served,  proved  to  have 
an  appeal  to  a  wide  circle  of  investors.  The  ability  of 
the  holding  company  to  provide  advances  of  its  own 
funds  for  necessary  expansion  of  the  operating  companies 
quickly  proved  the  primary  advantage  of  the  holding 
company. 

Services  rendered  by  holding  company 

By  association  in  the  .\merican  Gas  &  Electric  Com¬ 
pany  holding  company  group.  *the  credit  of  each  of  the 
subsidiaries  is  apj^reciahly  enhanced ;  the  parent  company 
advances  funds  to  the  subsidiaries  as  needed.  Ix'ing  reim¬ 
bursed  when  the  time  is  i)ropitious  for  the  subsidiary  to 
finance  ])ermanently :  it  serves  as  the  agency  through 
which  the  ]x?rmanent  financing  of  the  subsidiaries  is  done, 
and  it  provides  the  means  by  which  all  the  subsidiary 
companies  co-o])erate  for  their  mutual  advantage. 

In  addition,  the  parent  company  assumes  the  resjion- 
sibility  for  furnishing  to  the  subsidiaries  a  large  number 
of  the  services  essential  to  the  projier  functioning  of  the 
subsidiaries,  as  follows : 

A — The  service  of  a  staff  of  coriwrate  officers,  who 
are  also  officers  of  the  operating  com|janies  and  as  such 
su])ervise  the  functioning  of  every  department  of  the 
operating  companies,  with  assistants,  stenographers  and 
clerical  help. 

B — The  services  of  a  trained  .staff,  for  the  perform¬ 
ance,  under  the  direction  of  the  officers  and  counsel  of 

*Based  on  comprehensive  memorandum  filed  hy  the  company 
zvith  the  Ecdcral  Trade  Commission  and  introduced  into  proceed¬ 
ings  February  24, 1930, 
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llu*  ()])eratiiijj  companies  of  many  offices  in  connection 
with  the  flrawinjL;  and  recordinj:^  of  mortgajjes,  work  in 
respect  to  tinancin},^,  compliance  with  re(jihrements  of 
“hine  sky”  laws,  j)re])aration  and  assistance  in  nejjotiation 
of  contracts,  examination  of  deeds  for  acquisition  of 
])ro])erty  and  ])reparation  of  deeds  for  dis])osinj(  of 
pro])erty.  pre])aration  of  ajqdications,  ])rotests,  etc.,  to 
rej^julatory  and  tax  commissions ; 
furnishinjj  o])inions,  certificates,  etc., 
to  trustees  and  others  in  connection 
with  security  issues,  etc. 

C — d'he  services  of  a  inirchasinii 
staff,  who  are  s])ecialists  in  ])articu- 
lar  lines  of  material,  with  clerical 
and  stenoj^rajihic  assistants. 

1> — Pile  .services  of  an  auditiiij^ 
de])artment  which  functions  as  au¬ 
ditor  of  receipts  and  auditor  of  dis- 
hursements. 

1C — The  services  of  a  dei)artment 
for  the  handlinjj  of  all  security  rec¬ 
ords.  notices,  etc.  'Phis  de]>artment  preq^ares  and  mails 
all  dividend  checks  of  the  suhsidiary  companies  and  fol¬ 
lows  u]>  all  outstanding  dividend  checks. 

I' — The  services  of  a  de])ariment  for  the  ])reparation 
of  all  tax.  regulatory  commission  and  other  re|M)rts. 
including  federal  income  tax  reports. 

C — The  services  of  an  insurance  department  to  care 
ff)r  all  matters  in  res])ect  to  insurance  affairs.  'Phis 
«le])artment  insj^ects  |)hvsical  ])roi)erty  and  examines  con¬ 
struction  and  valuation  records  to  make  sure  that  the 
jiroper  amount  of  insurance  is  ])laced  (neither  too  much, 
nor  too  little)  :  that  the  coverage  is  of  a  kind  yielding 
the  greatest  value  for  the  ex])enditure :  that  every  pos¬ 
sible  reduction  and  cridit  in  rate  is  secured,  and  that 
losses  are  fully  collected,  and  also  co-ordinates  accident 
prevention  work  on  the  operating  companies. 

H — The  services  of  a  valuation  de])artment.  to  ]ire- 
pare  at  the  re(|ue.st  of  the  o])erating  conqianies  appraisals 
rec|uired  in  rate  cases,  financing,  insurance  coverage, 
insurance  claims  and  retirements  of  worn-out  or  obsolete 
pro]Krty  frotn  service,  and  ap]»raisals  of  other  o])erating 
])roperties  which  the  e.xisting  subsidiaries  may  contem- 
])late  ac(|uiring. 

1 — 'Phe  services  of  a  statistical  de])artment.  for  the 
compiling  and  interchange  of  com])arative  operating  re¬ 
sults  between  suhsidiary  com])anies  and  the  furnishing 
of  necessary  figures  from  time  t(»  time  to  financial  ]mh- 
lications  and  other  in<|uirers  in  Xew  ^'ork  and  other 
iinancial  centers  concerning  securities  of  subsidiaries,  as 
well  as  ])reparation  of  returns  for  governmental  bureaus. 

J — Pile  services  of  a  commercial  deiiartment.  includ¬ 
ing  ]>romotion  department.  Phe  commercial  deiiartment. 
under  the  direction  of  the  officers  of  the  subsidiaries, 
does  practically  all  the  work  of  prejiaration  and  revision 
of  rates  and  rate  structures  and  all  the  sales  promotion 
work  e.xcejit  the  hulk  of  the  actual  field  solicitation. 

Pile  industrial  promotion  department  in  the  commer¬ 
cial  department  serves  each  of  the  subsidiaries  as  a 
trained  and  well-e(|uipped  staff  to  work,  either  unaifled 
or  ill  co-operation  with  local  trade  bodies,  for  securing 
the  location  of  new  industries,  and  for  surveying  existing 
industries  to  suggest  directions  of  economic  expansion. 
lK»th  of  which  arc.  of  camrse.  of  major  benefit  to  the 
communities  served. 


K — The  services  of  an  engineering  department,  con¬ 
sisting  of  a  chief  electrical  engineer,  an  executive  engi¬ 
neer.  mechanical  deiiartment,  an  efficiency  engineer,  a 
chemical  engineer,  and  81  other  engineers  and  <lrafts- 
nien. 

This  department  projects  the  course  of  prospective 
growth  of  the  suhsidiary  companies,  so  that  the  oiierating 
coniiianies  may  he  jilaced  in  posi¬ 
tion  to  anticijiate  the  iirohahle  de¬ 
mands  for  energy  by  jiresent  cu'^- 
toniers,  prospective  customers  and 
even  of  industries  which  have  not 
yet  established  themselves. 

The  de])artment  iirejiares  the  <lc- 
signs  and  actual  detail  drawings  of 
foundations,  structures,  conduit 
runs,  pilling,  electrical  assemhlies, 
wiring  diagrams,  switchboard  dia¬ 
grams,  coal-handling  equipment,  boil¬ 
er  settings,  etc.  Preparation  of  hills 
of  material  and  detail  specifications, 
negotiation  of  construction  contracts  and  follow  through 
of  material  are  handled.  Actual  engineering  supervision 
of  construction  in  the  field,  by  visits  of  members  of  the 
organization  to  the  field,  by  maintenance  of  special  per- 
sfinnel  in  the  field  and  by  scrutiny  of  reports,  is  carried 
on  tf)  the  completion  and  acceptance  of  the  work  by  the 
ope ra t i ng  cc imi  lany . 

Financing  advantages 

Xew  capital  could  not  possibly  have  been  provided 
from  the  earnings  of  the  industry  and  had  to  he  raise<l 
by  financing;  that  is  to  say.  by  the  sale  of  stock  or  hunds. 
Financing,  to  provide  funds  for  the  growth  and  devel¬ 
opment  of  the  business,  is  one  f»f  the  functions  of  the 
holding  comiiany  which  is  of  greatest  inqiortance  to  its 
suhsidiary  companies.  P>y  intelligent  financing  the  hold¬ 
ing  conijiany  is  able  to  jierform  a  service  for  its  sub¬ 
sidiary  comiianies  that  is  almost  invaluable. 

Permanent  financing  done  for  the  suhsidiary  com- 
lianies  may  he  said  to  fall  into  three  general  classes,  as 
follows : 

fa  )  Raising  funds  to  retire  bonds  issued  by  subsidiary 
conijianies  in  former  years  under  closed  mortgages. 
Financing  of  this  nature  is  necessary  in  order  to  place 
the  suhsidiary  companies  in  position  where  they  may 
have  marketable  securities  to  sell  in  order  to  raise  funds 
for  growth  and  development. 

(h)  Raising  funds  by  the  sale  of  bonds  under  existing 
o|)en  mortgages  and  under  new  mortgages  and  by  the 
sale  of  [)referred  stock.  Fhe  funds  so  raised  to  he  used 
for  paying  the  cost  of  additions  and  betterments  to  the 
jiroperty  of  the  suhsidiary  companies. 

fc)  Raising  funds  by  the  sale  of  securities  to  ])ermit 
the  suhsidiary  companies  to  extend  their  oi)erations  hy 
])urchasing  smaller  com])anies  ojierating  in  contiguous 
territory.  Ac(|uisition  of  small  companies  of  this  char¬ 
acter  makes  possible  the  reduction  of  overhead  exi)ense. 
the  ahandonment  of  small  and  inefficient  i)ower  iTant-^. 
the  standardization  of  flistrihution  systems  and  results 
in  an  im])roved  service  to  the  custoiner. 

'I'he  .\merican  (ias  &  Electric  Conqiany  has  sold 
securities  of  suhsidiary  conqianies  at  a  jirice  less  than  it 
l>ai(l  the  subsidiary  ccmqianies  for  them.  In  such  in¬ 
stances  it  has  l;een  the  jiractice  of  the  American  Gas 


TWENTY  years  ago  electric 
service  was  provincial,  limited 
more  in  credit  than  in  vision, 
saddled  with  inadequate  equip¬ 
ment  rapidly  obsolescing, 
lacking  in  courage  to  convert 
the  nation  to  the  electrical 
concept. 
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Klcctric  Comi)any  to  bear  the  loss  itself  rather  than  t»,) 
charge  it  hack  to  the  subsidiary  companies,  which  means 
that  the  credit  and  resources  of  the  subsidiaries  have 
])rorited  at  the  expense  of  the  stockholders  of  the  holding 
company. 

Hut,  on  the  other  hand,  where  the  American  Gas  & 
Rlectric  Company  has  sold  securities  of  subsidiary  com- 
])anies  at  a  i)rice  greater  than  it  i)aid 
the  subsidiary  comi)anies  for  them, 
its  practice  has  been  to  i)ass  on  to 
the  subsidiaries  all  the  excess  so 
received. 

The  holding  company  loans  the 
subsidiary  company  cash  from  time 
to  time  over  a  ])eriod  of  several 
years  and  takes  the  ])osition  of  an 
unsecured  creditor,  the  only  evi¬ 
dence  of  the  debt  due  the  holding 
company  being  an  unsecured  o])en  ac¬ 
count  on  the  books  of  the  subsidiary 
company.  There  has  been  as  much  as  $35,000,000  at  a 
given  time  so  owing  to  the  parent  company  by  the  sub¬ 
sidiaries.  Upon  all  these  advances  on  open  account 
there  is  charged  no  commission  or  premium. 

In  time  of  financial  stress  the  se])arately  owned  ojx?rat- 
ing  company,  lacking  the  benefits  of  holding  company 
affiliation,  might  be  totally  unable  to  finance  for  its 
needs.  The  history  of  the  industry  shows  an  abundance 
f)f  illustrations  of  this. 

riie  well-known  fact  that  diversification  of  investment 
makes  for  safety  is  reflected  all  the  way  back  from  the 
securities  of  a  holding  company  itself  to  the  senior  securi¬ 
ties  of  the  subsidiary  o])erating  comi)anies.  To  a  ])ros- 
])ective  investor,  looking  to  safety  of  his  ])rinci])al  and 
income,  it  is  a  point  to  be  given  considerable  weight  if 
the  bond  offererl  bim  is  secured  by  tbe  projx^rty  of  an 
(•perating  comi)any  which  is  part  of  a  holding  company 
group.  'I'he  fact  that  the  oi)erating  com])any  has  the 
ex])ert  management  of  the  holding  com])any  and  the 
further  fact  that  to  ]>rotect  its  ecpiity  the  holding  com- 
]>any  would  ])ledge  its  own  creflit  to  carry  the  oi^erating 
comjxuiv  through  any  ])ossible  ])eriod  of  depression  both 
are  considered  by  investment  dealers  and  by  investors 
as  added  merits  worth  ])aying  for.  The  facts  of  holding 
company  affiliation  and  holding  company  management 
.are  invariably  given  ])romirience  in  bond  advertising. 

Reduction  in  rates 

Kates  are.  after  all.  secondary  to  service.  If  the 
'service  be  not  av.ailable  when  needed  or  if  subject  to 
inurruinion  there  is  no  comi)ensation  to  the  customer 
in  the  f.act  that  the  charge  for  the  service  is  low.  And 
this  is  due  to  the  unitjue  character  of  electric  service,  in 


that  the  demand  must  be  instantly  met.  Electric  service 
must  be  available  at  the  very  in.stant  at  which  the  button 
is  pushed.  It  is  reasonable  to  exf)ect  that,  with  the  con¬ 
stant  improvement  in  electric  service  generally  tuid  with 
the  extension  of  lines  to  places  not  theretofore  served  I 

(as  witness  the  expenditure  by  the  American  Gas  &  I 

Electric  Company  group  of  approximately  .$137,t)00,(X)0  I 

in  the  last  five  years  for  additions  ; 

to  facilities),  there  would  be  an  in-  \ 

crease  in  the  customers’  cost.  In 
contra.st  to  this  have  been  many  re¬ 
ductions  in  rates  since  acquisition  of 
])ro])erties  by  our  companies  under 
holding  company  management. 

It  is  imiH)ssible  to  .show  within 
rea.sonable  limits  all  the  s])ecific  re¬ 
ductions  in  charges  -to  customers. 

To  summarize  in  striking  form  the 
mea.surable  advantages  to  the  com-  , 

panics’  customers  in  the  last  five 
years,  the  accompanying  table  compares  the  actual  rev¬ 
enue  collected  each  year  with  the  revenue  which  would 
have  been  collected  each  year  had  the  customers  been  re¬ 
quired  to  ])ay  the  .same  unit  ])rice  as  i>aid  in  the  first  year 
of  the  period.  This  table  shows  the  customers  paid 
$46,747.^)75,  less  than  they  wou'd  have  ])aid  at  the  1624  i 

unit  ])rice.  and  as  this  reduction  in  rate  has  been  ])rogres- 
sive  (  1928  being  24  per  cent  less  than  1924)  the  con¬ 
tinuing  saving  to  the  Customer  at  the  present  time  is  ; 

astonishing.  j 

If  the  customers’  bills  per  unit  of  electric  energy  fur¬ 
nished  them  had  been  increased  since  1914  merely  to  < 

compensate  the  com])any  for  the  shrinkage  in  purchasing  I 

j)ower  of  the  dollar,  then  the  amounts  collected  from  the  j 

customers  in  the  five-year  ]ieriod  1924  to  1928  would  j 

have  been  a]iproximately  $253.r)f)0,r)(X)  greater  than  the 
amounts  actually  collected. 

Benefits  to  the  customer  by  reason  of  reductions  in 
the  cost  to  him  of  electric  service  are  relatively  easy  to  | 

demonstrate,  and  they  are  just  as  readily  aiq)reciate«l  by 
the  customer.  It  takes  but  a  moment’s  reflection  for  a 
householder  to  agree  that  for  each  dollar  he  now  si)ends 
for  electric  service  he  receives  several  times  the  (juantity  ; 

of  light  he  received  fifteen,  twenty  or  twenty-five  years  ! 

ago.  and  probably  a  ]H)rtion  of  his  same  dollar  furnishes 
him  now  the  service  of  a  range,  refrigerator  or  other  i 

ajipliance  not  then  obtainable  at  all. 

This  question  of  reduction  of  rates,  however,  is  sec¬ 
ondary  to  improvement  of  service.  This  impnjvement 
in  service  accomplished  in  the  last  score  of  years  is  ex¬ 
ceedingly  difficult  to  express  in  writing.  Our  recollection 
of  troubles  is  comparatively  short-lived;  the  residential 
customer  who  has  become  accustomed  for  a  couple  of 


TODAY  rates  are  much 
lower,  service  is  infinitely  bet¬ 
ter  and  more  comprehensive, 
coal  is  being  conserved,  trans¬ 
portation  and  mining  stabil¬ 
ized,  industry  and  population 
being  decentralized. 


AMERICAN  GAS  ELECTRIC  GROUP— SAVINGS  TO  CUSl  OMERS 

N«>w  Capital 
Kx  pended 


.'Jales 

Electric 

Would 

in  the  .''aiiie 

Thousand 

dross 

Have  Been 

Periods 

Year 

Units 

Revenue 

on  1924  Kasis 

Savinjf 

(Round  Figures) 

1924  . 

.  1,241,830 

$33,818,676 

$33,818,676 

$29,250  000 

1925  . 

.  1,895,575 

44,679,914 

51,616,507 

$6,936,593 

20,350,000 

1026  . 

.  2,473,814 

59,482,453 

67,361,955 

7,879,502 

29,600,000 

1927  . 

.  2,732,745 

61,624,132 

74,412,646 

12,788,514 

30,450,000 

1928  . 

.  2,925,644 

60,521,920 

79,665,286 

19,143,366 

27,750,000 

$260,127,095 

$306,875,070 

$46,747,975 

$137,400,000 
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years  to  deix^nclable  service,  practically  without  inter¬ 
ruption,  is  prone  to  accept  it  as  a  matter  of  course  and 
never  thinks  that  it  is  a  vast  improvement  over  conditions 
several  years  ago  when  his  voltage  was  low,  his  lights 
went  out  with  every  lightning  storm  and  the  combination 
gas-electric  fixture  was  standard  equipment  in  the  home 
so  that  there  would  be  another  source  of  light  when  the 
electric  service  failed. 

'I'he  manufacturer  whose  processes  were  interrupted 
by  failures  in  service,  with  consequent  loss  to  his  pocket- 
b<K)k,  is  more  likely  to  admit  that  a  wonderful  improve¬ 
ment  in  service  has  l)een  made,  but  even  here  the  require¬ 
ments  of  application  of  electric  energy  to  industry  have 
grown  so  much  more  exacting  and  the  standard  of  service 
furnished  has  so  consistently  kept  pace  with,  or  even 
outrun,  these  exacting  demands  that  the  |X)wer  customer 
himself  generally  will  not  fully  appreciate  what  has  been 
accomplished.  Advanced  service 
standards  arc  always  .sought  after. 

These  accomplishments,  so  far  as 
the  American  (ias  &  Electric  Com¬ 
pany  grouj)  of  operating  companies 
is  concerned,  should  largely  be  cred- 
itefl  to  the  benefits  of  affiliation  in 
the  holding  company  group,  as  a  re¬ 
sult  of  the  technical,  financial  and 
other  advantages  recited.  There¬ 
fore,  there  should  be  a  forceful  and 
convincing  picture  in  a  comparison 
of  the  conditions  existing  in  the 
communities  before  their  acquisition  by  the  holding  com- 
])any  group  and  the  conditions  existing  now.  Such  com- 
])arison  of  the  hundreds  of  towns  served  would  fill 
volumes,  and  the  re|x?ated  recital  of  jxjor  and  inadequate 
service  previously  existing  might  seem  monotonous  to 
any  one  who  has  not  l)een  in  actual  physical  contact  with 
these  conditions  and  taken  part  in  the  accomplishments. 

The  results  attained  have  been  due  to  the  united  efforts 
of  the  engineering  and  commercial  departments.  As  in 
the  entire  development  of  the  industry,  these  steps  have 
depended  on  the  securing  of  desirable  load,  especially 
|>ower  load,  with  characteristics  which  permit  of  max¬ 
imum  use  of  equipment.  The  contra.st  of  conditions  in 
the  communities  served  is  the  best  indication  of  how 
well  this  has  been  done  in  our  group  of  subsidiaries. 

Advantages  to  general  public 

C onservation  of  Coal — By  taking  advantage  of  every 
worth-while  new  development  in  the  art,  as  well  as 
pioneering  in  the  design  of  some  items  of  plant  equip¬ 
ment,  notably  a  Ixjiler  furnace  for  burning  low-grade 
fuels,  we  have  reduced  very  materially  the  consumption 
of  fuel  |x*r  kilowatt-hour  generated.  To  take  onlv  the 
period  of  the  last  five  years  (although  of  course  prior 
to  that  time  very  great  strides  in  economy  had  been 
made),  we  have  made  progressive  reductions  in  fuel  con¬ 
sumption  from  the  2.3  lb.  of  coal  per  kilowatt-hour  used 
in  1924,  so  that  we  burned  less  coal  to  the  extent  of 
2.744.084  tons  in  the  five-year  period  than  w’ould  have 
been  burned  for  the  five-year  output  at  the  1924  rate. 
Ill  addition  to  this,  the  burning  of  a  considerable  quantity 
of  “waste  fuel”  in  the  specially  designed  boiler  furnace 
saved  an  equivalent  quantity  of  good  fuel. 

Besides  this  pure  saving  in  the  coal  and  the  labor  for 
mining  it,  there  is  the  saving  of  railroad  equipment  and 


lal)or  for  the  hauling  from  the  mines  to  the  power  plants 
in  the  territory. 

Stability  of  Mining  and  Transportation. — By  the  de¬ 
sign  and  installation  of  facilities  for  the  large-scale 
storage  of  coal  at  every  large  plant,  we  have  placed  our¬ 
selves  in  position  to  work  to  mutual  advantage  wdth  the 
coal  mining  companies  and  with  the  railroads.  Some 
mines  when  running  at  capacity  to  fill  orders  for  ])re- 
pared  sizes  of  coal  will  necessarily  produce  as  a  by-prod¬ 
uct  a  certain  percentage  of  coal  suitable  for  sale  to  a  very 
limited  class  of  customers.  Our  companies,  by  reason 
of  their  ability  to  receive  and  store  from  four  to  eight 
months’  supply  of  coal,  are  of  very  real  advantage  as 
“surge  tanks”  in  the  mining  industry.  In  addition,  by 
foregoing  their  quota  of  coal  at  time  of  any  car  shortages, 
both  the  orderly  business  of  the  railroads  and  the  needs 
of  other  coal  customers  are  helped. 

Decentralization  of  Industry  and 
Population. — The  character  of  ter¬ 
ritory  served  by  the  oiH.“rating  com¬ 
panies  in  our  group  aflFords  count¬ 
less  examples  of  the  recent  trend 
toward  decentralization  of  industry. 
Uj)  until  comparatively  recent  times 
there  was  a  strong  tendency  for 

manufacturing  industries  to  congre¬ 
gate  in  the  larger  cities,  jiractically 
regardless  of  whether  or  not  the 
product  manufactured  had  its  chief 
market  in  the  immediate  locality. 

The  evils  attendant  on  housing  congestion  for  employ¬ 
ees  and  the  competition  of  industries  in  prosperous 
times  for  the  existing  labor  supply  caused  serious 
consideration  of  the  i)ossibilites  of  the  small  town  as  a 
site  for  relocation.  Excellent  transportation  facilities 

had  for  years  been  available  in  thousands  of  such  com¬ 

munities  and  labor  anxious  for  employment  had  been 
available  there,  for  the  deplored  movement  of  population 
from  the  rural  communities  to  the  large  centers  cer¬ 
tainly  proves  this. 

The  third  element  to  lx  considered  is  locatitig  a  fac¬ 
tory.  and  fully  as  important  as  the  two  just  mentioned 
was  and  is  an  adequate  supply  of  dependable  power,  at 
competitive  rates.  As  has  been  shown  by  concrete  illus¬ 
trations  in  this  memorandum,  the  independently  owned 
electric  company,  w’ith  only  its  local  generating  facilities, 
w’as  totally  inadequate  to  provide  the  kind  of  electric 
service  necessary  to  attract  industries.  The  holding  com¬ 
pany’s  grouping  of  these  small  electric  properties  and 
the  bringing  of  transmission  line  service  to  these  smaller 
communities  has  placed  them  in  position  to  interest  any 
.‘suitable  industry  seeking  a  location. 

Under  this  arrangement  of  location  of  industries  in 
the  small  towns  and  villages — an  arrangement  practically 
ideal — there  is  provided  an  opportunity  for  employment 
not  only  for  the  residents  of  the  community  itself  but 
also  for  the  adjacent  rural  population.  Especially  the 
members  of  the  younger  generation,  who  in  the  past 
have  Ixen  leaving  the  farms  and  villages  for  the  large 
centers,  are  now  enabled  to  find  employment  in  the 
neighboring  towm’s  industry,  travel  daily  in  the  cheap 
autcimobile  over  the  new’  concrete  road  back  and  forth 
to  the  farm  and.  by  the  expenditure  of  no  more  effort 
there  than  the  suburban  resident  is  prone  to  spend  on 
a  garden  jxteh,  make  a  real  contribution  to  agriculture 


THE  holding  company  has 
been  an  indispensable  arm  of 
universal,  superior  and 
cheaper  electrical  foundation 
for  all  industry.  Without  it 
electric  service  would  still  be 
in  its  adolescence. 
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l)esi(les  their  part  in  industry.  The  extension  oi  the  elec¬ 
tric  comi)any’s  lines  radiating  from  these  community 
centers,  which  was  seldom  well  provided  for  by  com¬ 
panies  in  our  group  prior  to  their  acquisition  by  the 
liolding  conq^any,  removes  the  drudgery  from  the  farm 
life  and  brings  those  conveniences  which  make  the  rural 
communities'  living  conditions  siqierior  to  the  congested 
quarters  of  our  cities. 

rhese  are  the  cf)ntrihutions  by  the  electric  companies 
in  holding  com])any  groups  toward  the  admittedly  jiraise- 
worthy  movement  for  decentralization  of  industry  and 
population. 

Summary  and  conclusion 

riie  holding  company  form  of  organization  is  founded 
on  sound  economics  and  its  merits  have  been  demon¬ 


development  of  the  electric  industry  of  the  entire  nation. 

The  management  of  the  American  Gas  &  Electric 
Company.  rei)resentmg  the  45,000  stockholders  of  this 
group  of  properties,  and  the  entire  organization  per- 
.sonnel,  consisting  of  approximately  1 0,000  employees,  are 
themselves  so  thoroughly  convinced  of  the  “advantages 
of  the  holding  company  form  of  organization,  with  par¬ 
ticular  reference  to  the  .American  Gas  &  Electric  Com¬ 
pany  group,”  and  they  are  so  confident  of  agreement  in 
this  by  the  more  than  600,000  customers  being  served  by 
the  operating  companies  of  the  group  that  this  brief 
statement  of  merits  and  accomplishments  is  submitted 
with  considerable  pride.  We  are  willing  to  have  the 
theories  ignored  and  be  judged  by  results. 

▼  T  T 


strated  in  many  fields  of  endeavor,  industrial  as  well  as 
])ublic  service  com])anies. 

The  full  measure  of  .some  advantages  (such  as  reduc¬ 
tion  of  costs  through  combined  purchases,  combined 
engineering  and  research,  etc.)  are  secured  through  this 
form  of  organization  without  the  complication  and 
greater  expen.se  attending  an  eflfort  to  secure  such  advan¬ 
tages  through  some  other  form  of  organization.  Certain 
other  and  even  more  important  advantages  (such  as 
financial  diversification,  enhanced  credit,  fully  adequate 
use  of  available  genius  and  talent)  cannot  be  secured  ex¬ 
cept  through  the  holding  company  form  of  organization. 
In  the  electric  service  field  especially  the  merits  of  the 
holding  com])any  form  of  organization  have  been  a])pre- 
ciated,  and  the  leadershij)  of  these  organizations  has  iK'en 
largely  resixmsible  for  the  technical  and  commercial 


Attractive  Portable  Station 
for  Quick  Service  Restoration 

ONE  man  can  restore  service  within  fifteen  minutes 
after  arriving  at  the  point  of  service  interruption 
with  a  portable  transformer  substation  which  the  Ghio 
Public  Service  Company  of  .Alliance,  Ohio,  has  built  on 
a  second-hand  truck  chassis  at  a  cost  of  approximately 
$1,000.  Equipped  with  two  37^-kva.  transformers,  this 
unit  can  be  used  on  any  ])art  of  the  .system  with  the 
exce])tion  of  the  industrial  district. 

Strap  iron.  3  in.  wide  and  |  in.  thick,  was  used  to 
make  stirrups  for  the  transformers  and  the  cable  box 
in  the  rear  and  1-in.  angle  iron  was  used  for  the  frame¬ 
work  of  the  body.  This  was  completed  with  No.  10  wire 


I  To  line 
'2,300vo/f 


Portable  station  meets 
service  emergencies 
readily 
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3  2 1  F,vm  metering 
transformer 


2-37^-K'^a.  transformers 


2  K\w\aIi 


'enng  trar 
50/5rafio 


fransferf^er 


ill;  1 

OH  ‘  i _ 

filled 

cutouts 


mesh,  electrically  welded  to  the  frame,  and  the  entire 
IxKly  painted  with  aluminum  paint. 

There  are  red  electric  danger  lamps  in  the  machine 
and  an  emergency  red  lantern.  All  connections  are  made 
in  the  connection  1k)x  under  the  cutouts.  .A  1-in.  cojqH'r 
ribl)on  is  permanently  grounded  to  the  frame  of  the 
truck.  The  transformers  are  ordinarily  connected  for 
single-phase  work,  but  can  l)e  changed  to  three  phase, 
b'ifty  feet  of  insulated  cable  is  carried  in  the  cable  1k)x 
under  the  rear  of  the  truck  floor. 


'This  lead  not  used  |  ' - 

in  parallel  connections~ 

Series  connections  „  . 

9  I  _ 


To 110-220 load 


Swiss  Lightning  Behaves 


IN  1026  a  committee  was  (lesijjnated  to  study  ways 
and  means  for  indejK'ndent  research  work  on  tran¬ 
sient  phenomena  created  hy  lightning  and  other 
atmosidieric  disturbances  in  transmission  lines.  During 
the  summers  of  1928  and  1929  more  than  one  hundred 
lightning  records  were  taken  hy  means  of  a  cathode-ray 


Like  Ours 


By  K.  BERGER 

SchiK'ciccriscItcr  LU’cli  oIcchnischcr  I  'ereirt, 
Zurich,  Szi'itacrlaud 


o.scillogra])h  which  was  adapted  hy  the  author  from  the 
Du  four  form. 

The  anode  is  built  in  the  shai)e  of  a  spherical  joint  in 
order  to  allow  easier  adjustment  of  the  cathode  ray  witli 
regard  to  tlie  diaphragms  and  the  two  sets  of  deflecting 
plates.  The  recording  film  is  6  in.  wide  and  long  enough 
to  record  about  309  disturbances  during  one  lightning 
storm  without  exchanging  it.  To  set  the  oscillograph  to 
work  the  deflection  of  the  ray  is  automatically  removed 
and  thus  it  is  centered  on  the  recording  film.  As  an 
electron  valve  is  used  for  the  control  of  the  ray,  the 
total  time  re<|uired  is  only  about  1  microsecond.  As  the 
vacuum  of  the  oscillograj)!!  can  be  easily  maintained  for 
an  unlimited  time  and  the  wear  and  tear  of  the  cathode 
is  almost  eliminated,  the  ray  is  always  recording  with 
the  same  keenness  and  thus  the  oscillograph  can  l>e  used 
as  a  recording  instrument  of  a  large  number  of  tran¬ 
sients  occurring  in  a  distributive  system.  Compared  to 
the  design  of  Norinder.  this  oscillograph  has  a  di.stinct 
advantage  in  that  the  curve  representing  the  service 
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voltaic  is  not  covered,  allowing  even  negligible  dis¬ 
turbances  (within  about  1.5  times  rated  voltage)  to  be 
recorded. 

The  voltage  surges  originated  when  switching  in  on 
a  line  are  comparatively  low,  but  their  voltage  time  char¬ 
acteristics  are  more  complicated  than  those  of  discharge 
waves  due  to  grounds  as  the  former  are  affected  by  the 
configuration  of  the  transmission  system,  generators  and 
transformers  connected  thereto.  By  recording  a  large 
number  of  these  transients,  the  actual  extent  of  the  over¬ 
voltages,  cau.sed  by  switching  operations  and  their  exact 
origins,  can  be  determined  from  their  voltage  time  char¬ 
acteristics. 

When  clearing  short  circuits  by  means  of  oil  circuit 
breakers  overvoltages  are  caused  which  can  be  recorded 
from  the  very  lieginning  by  the  cathode  oscillographs, 
and  thus  the  conditions  under  which  excessive  over- 


Fig.  3 — Flashover  did  not  follow  these  surges 
on  132-kv.  line 

voltages  occur  can  be  determined,  which  is  not  ])ossible 
with  the  klydonograph  or  the  surge  recorders. 

A  great  number  of  records  taken  have  shown  that, 
when  clearing  short  circuits,  generally  no  dangerous 
overvoltages  arise.  On  the  other  hand,  one  ca.se  has  been 
recorded  where  it  led  to  repeated  flashovers  on  a  string 
of  seven  insulators  on  a  132-kv.  transmission  line.  This 
may  happen  when  at  the  end  of  a  single  transmission 
line  a  short  circuit  occurs  between  two  phases  with  or 
without  the  intermediary  of  a  ground,  which  disturbance 
an  oil  circuit  breaker  in  the  immediate  neigborhood  at¬ 
tempts  to  clear.  A  cause  for  this  trouble  has  been  found 
in  the  inertia  of  the  electric  arc  in  the  oil  circuit  breaker 
and  the  influence  of  a  certain  configuration  of  the  dis¬ 
tribution  system.  Fig.  2  represents  the  voltage-time 
characteristic  of  this  disturbance  and  shows  that  a  great 
number  of  reignitions  of  the  arc  (X'cur  in  the  oil  cir¬ 
cuit  breaker. 

The  records  of  two  surges  due  to  lightning  which 
were  not  followe<l  by  flashovers  on  the  132-kv.  line  are 
shown  in  Fig.  3. 

Lightning  strokes  in  the  proximity  of  the  transmission 
lines  with  flashovers  on  the  latter  have  the  .same  char¬ 
acter.  It  is  very  interesting  to  see  that  after  flashov’ers 


Fig.  4 — European  lightning  attenuates  like 
American  variety 

Flashovtr  took  place  in  an  unosoillopraphed  phase. 


due  to  lightning  the  voltage  disappears  very  slowly, 
requiring  a  longer  time  than  is  nece.s.sary  for  it  to  attain 
its  peak  value  (Figs.  4  and  5).  This  seems  to  l>e  due 
to  the  fact  that  the  arcing  ground  carries  a  current  much 
larger  than  the  discharge  current  of  the  line,  which  leads 
to  the  assumption  that  in  a  ca.se  where  lightning  is  fol¬ 
lowed  by  flashovers  on  the  transmission  line  it  is  due  to 
a  direct  stroke  into  one  of  the  phases.  In  one  case 
(Fig.  5)  the  correctness  of  this  assumption  has  l)een 
verified  by  actual  observation. 

These  facts  are  very  helpful  in  the  choice  of  the  best 
ty[Hi  of  overvoltage  ])rotection  for  distributive  sy.stems. 
However,  before  coming  to  a  definite  conclusion  the.se 
observations  should  be  continued  over  a  number  of  years 
and  records  taken  for  the'  comparison  of  the  protective 
value  of  different  tyjxs  of  lightning  arresters. 

The  results  of  these  researches  show  clearly  that 
troubles  in  high-tension  lines  are  mostly  due  to  direct 
lightning  strokes  and  therefore  even  a  high  insulating 
strength  of  the  same  cannot  eliminate  arcing  grounds. 
With  the  view  to  prevent  lightning  disturbances  it  is 
projxjsed  to  allow  the  flashover  from  one  phase  to  earth, 
Imt  to  arrange  the  installation  in  such  a  manner  that  no 
destruction  from  fla.shes  is  caused  on  the  line  and  that 
the  one-phase-flashnver  does  not  cause  a  .service  inter¬ 
ruption. 

In  systems  with  .solidly  groimded  neutral  it  is  to  Ik* 
aimed  ,at  obtaining  a  temjK)rary  disconnecting  of  tbe 
phase  affected  by  a  ground  without  causing  an  interrup¬ 
tion  of  the  .service. 


Fig.  5 — Flashover  took  place  in 
oscillographed  phase 
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More  on  Inadequacy 
of  Wiring  and  Outlets 

SINCE  the  article  in  the  March  22  issue  on  “Wiring 
and  Outlets  57  per  Cent  Inadetiuate"  was  prepared, 
coninients  on  the  situation  have  been  received  from  sev- 


Just  recently  the  industry  has  been  provided  with  a  set  of  defi¬ 
nite  general  specifications  which  can  be  presented  to  architects, 
contractors,  builders  and  others  concerned  for  their  daily  use. 

The  manufacturer  of  heavy-duty  appliances  should  recom¬ 
mend  that  the  proper-size  circuits  should  be  provided  whenever 
such  an  appliance  is  sold. 


T  ▼  ▼ 


cral  additional  cities.  Emphasis  is  placed  on  the  inade- 
<juate  numher  of  outlets,  insufficient  main  and  suh-main 
cajtacities  in  apartment  houses,  and  inadequate  circuit 
facilities  for  heavy-duty  ajipliances  like  ranges,  water 
heaters,  etc.  The  solution  suggested  for  the  ])rohlem  is 
to  create  a  wider  public  aj^preciation  of  the  value  of 
adequate  wiring  and  handicaps  of  the  reverse  condition 
and  to  i)rovide  architects,  contractors  and  builders  with 
s])ecifications  which  they  can  work  into  their  plans  to 
avoid  the  present  situation.  E.xcerpts  from  comments 
from  two  major  cities  follow: 

So  far  as  circuit  capacity  is  concerned  undersized  wire  is 
not  being  installed  in  new  or  rewired  homes  in  this  city.  Cir¬ 
cuits  are  installed  on  a  floor  area  basis,  and  this  amply  takes 
care  of  the  required  numlK?r  of  circuits  at  the  present  time, 
and  allows  more  additional  outlets.  Not  nearly  enough  con¬ 
venience  outlets  are  l)eing  installed  in  either  house  or  apart¬ 
ment  buildings.  Furthermore,  mains  and  sub-mains  in 
apartment  buildings  are  iKJt  sufficiently  large  to  accomiiKKlate 
the  use  of  the  ever-increasing  mc^torized  equipment,  such  as 
refrigerators,  or  take  care  of  the  long  runs  frequently  nec¬ 
essary.  As  a  consequence,  voltage  at  the  sockets  is  less  than  it 
should  be  for  lighting  equipment,  and  motor  starting  currents 
cause  light  fluctuations. 

These  phases  of  inadequacy  apply  to  practically  all  houses 
and  apartment  buildings,  whether  new  or  rewired. 

Who  is  resixmsible ?  The  owner,  no;  the  electrical  con¬ 
tractor  and  builder,  to  some  extent.  The  responsibility  is 
ilivided.  The  architect,  the  electrical  contractor,  the  builder 
and  the  home  owner  all  need  to  be  educated  to  the  advantages 
of  ade(|uatc  wiring,  not  only  for  present  demands  but  for  the 
future.  This  is  a  job  for  all  interested  in  the  advance  of 
the  electrical  art,  such  as  the  central  station,  the  manufacturer, 
the  electrical  contractor,  the  architect. 

Of  the  total  number  of  customer  complaints  directed  at 
fluctuating  voltage,  some  6  per  cent  are  found  due  to  over¬ 
loaded  wiring.  There  is  no  question  but  what  present  wire 
sizes  allow  refrigerator  installations  to  interfere  seriously  with 
the  lights.  So  far  as  ranges  and  other  major  energy-con¬ 
suming  devices  are  con- 


Radio  Aids 

Hydrographic  Surveys 

By  DOUGLAS  L.  PARKHURSl 

Chief  Iiistniiiieut  Ph'isiflii, 

U.  S.  Coast  and  Ceodelie  Sur^ry 

Anew  use  for  radio  assists  the  hydrographic  .sur¬ 
veyor  in  charting  ])ositions  at  which  he  has  meas¬ 
ured  or  sounded  the  depth  of  the  ocean.  The  mariner 
is  furnished  with  charts  which  show  the  contours  of  the 
shore  which  he  is  api)roaching  and  the  depths  of  water 
to  he  expected  are  indicated  at  fretjuent  points. 

The  system,  in  brief,  consists  of  firing  a  small  quan¬ 
tity  of  high  explosive  beneath  the  surface  of  the  water 
at  the  s])ot  where  the  sounding  has  been  made,  the  .sound 
of  which  travels  at  a  velocity  of  4,920  ft.  per  second 
through  the  water  to  submerged  hydrophones  at  the 
shore,  where  it  is  transformed  into  radio  waves,  broad¬ 
cast,  picked  up  by  a  receiver  aboard  ship  and  recorded 
as  a  dot  ui)on  the  tape  of  a  chronograph.  The  initial 
impulse  is  also  recorded  on  this  tai)e  by  means  of  a  hydro¬ 
phone  at  the  ship  and  the  elapsed  time  is  measured  by  a 
chronometer.  The  velocity  of  sound  through  sea  water 
being  known,  distances  from  ship  to  shore  hydrophones 
are  easily  computed  and  the  ship’s  location  plotted. 

In  recent  experiments  a  magnetoi)hone  was  anchored 
quite  far  offshore  in  a  greater  depth  of  water  and  much 
better  results  were  obtained.  On  the  West  Coast  excel¬ 
lent  re.sults  have  been  achieved  over  about  250  miles. 


cerned,  present  wiring  is 
very  much  undersize. 

Undoubtedly  a  national 
advertising  campaign  on  shore 
the  importance  of  larger  station 
capacity  wiring  would  be 
of  help  to  central  sta¬ 
tions  in  promoting  the 
greater  use  of  current. 

There  is  a  big  problem 
ahead  of  the  electrical  in¬ 
dustry  on  how  to  bring 
a  consciousness  of  the 
situation  into  the  minds 
of  those  who  can  help 
most  in  eliminating  the 
inadequacy  of  wiring. 
Advertising,  participated 
in  by  all  the  interests, 
would  be  of  material 
help,  but  the  greatest 
help  would  come  from 
the  presentation  of  speci¬ 
fications  and  plans  so 
that  the  solution  may  be 
presented  in  a  concrete 
way.  One  may  advertise, 
and  yet  if  nothing  is  pre- 
sent^,  like  the  "red  seal” 
plan,  to  better  conditions, 
little  help  is  rendered. 
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Service  Plus 


By  M.  S.  SLOAN 

President  National  Electric  Light  Association 


Brings 

Satisfaction  Plus* 


OUR  business  needs  more  than  what  is  termed  “cus¬ 
tomer  accei)tance.’’  It  needs  customer  ap])roval. 
customer  jjood  will.  It  needs  this  attitude  of  mind 
on  the  part  of  the  jnihlic,  not  alone  in  the  matter  of  use  of 
kilowatt-hours,  hut  also  in  respect  to  the  standing  of  our 
companies  as  business  institutions  and  agencies  of  public 
service.  .  .  .  We  are  required  to  sell  public  service, 

and  to  sell  it  so  as  to  gain  public  good  will. 

What  is  this  thing  we  call  good  will  ?  It  is  something 
which  comes  from  a  knowledge  that  utilities  are  honest 
and  efficient  and  economically  administered.  It  comes 
from  the  knowledge  that  the  service  supplied  is  safe, 
certain,  abundant  for  all  demands  the  public  can  make 
under  any  conditions.  It  includes  a  confidence  that 
prices  are  fair ;  that  is,  that  they  are  not  yielding  undue 
profit  to  the  business  in  view  of  the  costs  of  operation, 
and  are  such  as  to  permit  an  increasing  use  of  service. 
It  is  brought  forth  by  experience  with  alert,  intelligent, 
helpful  representatives  of  the  utilities.  It  takes  in  faith 
in  the  attitude  of  the  management  toward  its  responsi¬ 
bilities.  It  sums  up  as  satisfaction  of  the  customers  in 
their  transactions  with  the  company.  f>lus. 

• 

We  need  good  will,  earned  by  business  policies  and 
practices.  First,  so  that  business — that  is,  sales  and  use 
of  current — may  increase  healthily,  without  resistance 
due  to  friction,  misunderstandings,  latent  or  active  antag¬ 
onism,  and,  second,  so  that  the  industry  may  develop  for 
the  future  with  understanding,  sympathy  and  co-opera¬ 
tion  of  the  public  and  without  suspicion  or  hostility  of 
customers  and  jniblic  officials. 

• 

Our  job  must  continually  be  the  seeking  of  ways  and 
means  to  make  it  cheaper  to  use  electricity  than  not  to 
use  it,  if  we  are  to  do  our  full  part  in  electrifying 
America.  Lowered  prices,  however,  are  not  possible 
without  lowered  costs  and  increasing  sales.  Our  problem 
is  to  make  the  most  of  every  possible  means  for  effect¬ 
ing  economies  in  operation  and  administration.  Mergers 
and  holding  company  combinations  in  the  utility  field 
are  one  result  of  this  great  need  for  lowered  costs.  A 


few  years  ago  the  public’s  requirements  for  electricity 
supply  could  be  met  satisfactorily  by  individual  com¬ 
panies,  operating  within  their  respective  territories  as 
independent  units. 

But  conditions  of  American  business  life  have 
changed,  and  methods  and  machinery  have  had  to  change 
in  accordance  with  those  changed  conditions.  Mass 
merchandising  and  vast  capital  requirements  make  neces¬ 
sary  business  set-ups  on  a  different  scale  from  those 
existing  before  the  World  W^ar.  The  demands  of  today 
on  business  are  great.  Great  business  organizations  are 
necessary  to  meet  these  demands  proi)erly. 

Consequently  mergers  and  combinations  of  companies 
have  been  undertaken,  in  our  business  as  in  many  others, 
in  order  to  produce  and  permit  economy  in  raising  cap¬ 
ital,  to  bring  about  economies  and  betterments  in  oper¬ 
ation,  to  stimulate  the  marketing  of  products  through 
unified  control  and  management  or  for  all  of  these 
reasons. 

These  changed  conditions  in  electrical  utilities  have 
had  a  profound  effect  on  the  public  mind.  Th.ere  is  some 
acceptance  of  these  conditions  as  necessary  and  desir¬ 
able.  There  is,  on  the  part  of  some,  a  disposition  to 
regard  them  as  inevitable  and  to  ho|)e  for  the  best.  There 
is  some  downright  and  outspoken  antagonism  toward 
them.  There  is  an  oft-expressed  fear  of  a  power  trust. 

The  changes  and  developments  in  the  set-up  of  cor- 
[jorate  units  in  the  electrical  industry  may  seem  desirable 
enough  to  us — an  inevitable  and  logical  compliance  with 
present-day  economic  conditions.  We  know  what  it’s  all 
about.  We  know  that  out  of  this  seeming  confusion 
there  is  emerging  gradually,  not  any  ‘Tower  trust,”  but 
organizations  large  enougb  in  resources  and  territory 
served  to  handle  existing  power  business  capably  and 
cope  with  the  problems  of  future  development  and  de¬ 
mand.  We  know  that  the  electrical  business  cannot 
stand  still  in  its  policies,  practices  or  the  size  or  inter¬ 
relationship  of  the  companies  engaged  in  supplying  a 
vital  service  to  ever-growing  America.  Yet  we  should 

*Excerpts  from  address  before  Metropolitan  Section,  N.E.L.A., 
Xew  York  City,  March  21,  1930, 
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be  blind  if  we  did  not  recognize  that  developments  in¬ 
tended  to  make  our  industry  a  more  effective  business 
instrument  and  agency  of  public  service  will  yield  the 
desired  results  only  as  they  are  understood  and  accepted 
by  the  jnihlic  which  makes  or  unmakes  business,  and 
particularly  our  business,  public  utilities. 

Therefore  I  believe  that  public  understanding  and  its 
outcome,  good  will,  that  grace  of  the  public  by  which 
the  electrical  industry  grows,  profits  and  has  its  being, 
have  entered  a  new  phase  of  their  importance  to  our 
industry. 

In  this  stage  of  electrical  utility  expansion  we  of  the 
utilities  must  continue  to  strive  to  convince  everybody 
that  if  for  no  other  reason  than  intelligent  self-interest 
we  are  bound  to  operate  the  utilities  to  the  benefit  of  the 
imblic.  I  believe  the  utilities  need  only  one  rule — serve 
the  public  well  and  truly.  Every  element  of  the  indus¬ 
try’s  and  the  ])uhlic’s  welfare  is  incori)orated  in  that  rule. 
Such  a  course  is  the  most  eflPective  answer  we  can  give 
to  those  who  are  afraid  that  we  are  putting  temporary 
business  interest  or  gain  before  our  duty. 

.And  when  I  say  “serve  the  public  well  and  truly.”  I 
mean  specifically  this,  sup])ly  a  .service  which  is  technically 
as  good  as  the  most  advanced  .standards  of  the  elec¬ 
trical  art  and  our  financial  and  human  resources  can 
compass. 

Oi)erate  so  efficiently  and  intelligently  that  we  may  be 
able  by  improved  methods  and  increased  sales  to  reduce 
unit  costs  and  consequently  from  time  to  time  set  lower 
prices. 

Conform  our  policies  and  practices  to  the  changing 


needs  of  our  customers  as  such  needs  develop;  keep  in 
mind  always  the  social  as  well  as  the  economic  aspects  of 
electricity  supply ;  plan  and  carry  on  our  business  so  that 
we  earn,  deserve  and  obtain,  not  alone  the  respect  of  the 
public  for  our  companies  as  businesses,  but  also  the  pub¬ 
lic’s  good  will  toward  us  as  its  servants  intrusted  with  a 
vital  job. 

On  that  basis,  and  only  on  that  basis,  may  we  expect 
the  attitude  of  public  mind  toward  our  industry  which 
will  enable  it  to  progress  in  its  job  with  maximum  benefit 
to  it.self  and  its  customers. 

• 

To  accomplish  this  means  what  we  are  already  doing. 
f'Ins.  It  means  using  to  the  fullest  measure  our  scientific 
resources  and  our  administrative  skill  to  make  our  serv¬ 
ice  better,  more  useful,  broader  in  application  to  all 
needs,  used  by  more  peojde.  It  means  applying  in  fullest 
measure  every  advantage  w'e  gain  in  efficiency  and  econ¬ 
omy  so  that  we  may  be  enabled  to  sell  more  electricity 
for  less  money.  It  means  doing  our  job  of  completely 
electrifying  America  with  an  eye  not  only  to  our  busi¬ 
ness  profits  but  also  to  the  public  welfare.  It  means  not 
only  being  in  the  vanguard  of  business  progress,  but  also 
being  progressive  in  the  development  of  high  ethical  con¬ 
cepts  and  conduct  in  our  business. 

The  public  needs  ever-improving,  ever-expanding  elec¬ 
tric  service.  W'e  are  confident  our  industry  can  supply 
such  service  better  and  more  advantageously  for  the 
public  than  any  other  agency.  W^e  must,  however, 
justify  our  faith  in  ourselves  by  our  works,  and  prove 
our  purpose  and  our  words  by  our  deeds. 


▼  ▼  T 


Size  No  Obstacle  to  Electric  Heat  Treating 


This  3,000'kw.  car  type  electric  furnace  is 
used  by  the  A.  O.  Smith  Corporation  of 
Milwaukee,  Wis.,  for  annealing  large,  welded- 
steel,  pressure  vessels  up  to  65  ft.  in  length 
and  12  ft.  in  diameter  and  weighing  as  much 
as  150  tons. 

Drums  for  petroleum  stills,  high-pressure 
tanks  or  other  containers,  fabricated  by 
electric  welding  from  plates  2  to  4  in.  in 


thickness,  have  their  internal  stresses  re¬ 
lieved  by  annealing  in  this  furnace.  The 
installation,  according  to  A.  H.  Vaughan, 
assistant  chief  engineer  of  the  Electric  Fur¬ 
nace  Company,  Salem,  Ohio,  required  no 
radical  departures  from  ordinary  furnace 
design,  although  very  heavy  construction  and 
unusual  attention  to  allowances  for  thermal 
expansion  were  necessary. 
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FARM  SERVICE- 


IN  THE  seven  years  now  elapsed 
since  the  building  of  the  famous  Red 
Wing  line  where  have  the  activities 
and  enthusiasm  for  rural  service  led 
the  central  station  industry?  Have 
they  seen  the  evolution  of  a  nation¬ 
ally  workable  scheme  for  the  pro¬ 
gressive  electrification  of  all  of  the 
farms  in  the  United  States? 

IN  THE  accompanying  article  Mr. 
MacKinnon  does  not  minimize  the 
progress  that  has  been  made  to  date 
in  the  supply  of  electricity  to  farm¬ 
ers.  He  appreciates  that  an  enormous 
amount  of  sincere  and  vigorous 
efforts  have  been  devoted  to  the 
rural  service  job.  Cut  he  does  make 
the  point  that  as  yet  the  central- 
station  industry  has  not  evolved  a 
coherent  and  workable  policy  of 
national  scope  for  farm  service 
extension. 

IN  THIS  ARTICLE  the  author  cites 
the  practices  and  policies  of  his  own 
company,  but  not  necessarily  because 
he  thinks  they  are  the  answer  to  the 
national  problem.  We  are  sure  that 
he  would  he  among  the  first  to  hail 
a  better  answer  if  it  were  offered. 


OUT  OF  6,000,000  farms  in  the  United  States  it 
is  said  that  500,000  are  now  electrified.  At  least, 
that  number  is  reported  as  being  served,  but  when 
we  consider  the  number  of  miles  of  line  reported  built  to 
serve  these  customers,  it  would  appear  that  among  those 
reported  must  be  many  acreage  lots  of  truck  gardeners 
and  suburban  residents  on  the  outskirts  of  cities  and 
tow'us.  Aside,  however,  from  any  quibbling  about  actual 
figures,  the  admission  must  be  made  that  farm  electrifica¬ 
tion  in  national  aspect  is  not  yet  very  far  along  in  its 
program.  What  is  the  reason  for  this  condition  after  six 
years  of  intensive  development  work? 

The  reason  does  not  lie  with  the  farmer ;  it  is  with  the 
executives  of  the  central-station  industry.  As  a  whole  the 
I  lectric  utilities  have  an  inferiority  complex  regarding  the 
value  to  the  farmer  of  the  service  they  sell.  Having  been 
content  for  many  years  to  sell  residential  service  for 
from  $25  to  $30  a  year,  the  industry  cannot  picture  the 
farmer  ])aying  from  $100  to  $180  per  year.  So  plans  are 


What  of  the 


Future? 


By  K.  R.  MACKINNON 

Chairman  Rural  Electric  Sennce  Committee, 

Middle  IVest  Division,  National  Electric  Light  Association 


based  on  a  revenue  of  from  $50  to  $80  a  year,  figuring 
that  this  is  the  limit  that  can  be  collected  from  the  aver¬ 
age  farm  customer.  With  these  revenue  limits  in  mind, 
rural  regulations  and  rate  structures  are  made,  pre- 
sumably*to  serve  all  farm  customers,  but  actually  to  serve 
only  those  who  can  be  reached  at  a  comparatively  low 
cost.  Thus  it  is  made  almost  impossible  to  e.xtend  .service 
to  customers  at  any  higher  expense. 

This  is  approximately  the  picture  of  farm  electrifica¬ 
tion  as  it  appears  today,  in  most  sections  of  the  country. 
The  truth  of  the  matter  is  that  a  large  proportion  of  our 
executives  are  still  afraid  of  the  business.  They  are  not 
sold  on  the  value  of  electric  service  to  the  farmer,  and 
until  they  have  sold  themselves  they  can  make  no  very 
great  progress  in  selling  him.  Under  many  of  the 
methods  now  in  use,  farm  electrification  will  stop  as  soon 
as  the  easy  part  of  the  job  is  done. 

Before  tackling  the  national  job  of  farm  electrification 
there  are  three  things  that  must  be  done :  ( 1 )  Provide  a 
rate  structure  and  a  rural  service  plan  of  national  scope 
that  will  work  with  farms  running  two  to  three  to  the 
mile,  as  well  as  with  those  of  closer  spacing;  (2)  make 
electric  service  worth  what  it  costs  to  the  farmer;  (3) 
sell  the  farmer  the  idea  that  electric  service  is  worth  what 
it  costs  him. 

Up  to  now 

From  1923,  when  the  first  great  burst  of  rural  elec¬ 
trification  enthusiasm  occurred,  up  to  the  present  time 
practically  all  activity  has  been  on  the  second  requirement 
of  the  three.  Committees  on  the  relation  of  electricity  to 
agriculture  were  formed  all  over  the  country.  Contacts 
were  made  with  university  experiment  stations  and  much 
valuable  information  was  obtained  on  the  use  of  electricity 
on  farms  in  all  sections  of  the  country.  A  large  part  of 
this  experimental  work  has  now  been  completed.  Val¬ 
uable  reports  embodying  the  results  have  been  issued  and 
in  many  cases  the  “projects”  have  been  closed  down. 
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State  committees  on  the  relation  of  electricity  to  agricul¬ 
ture  are  beginning  to  look  for  more  work  to  do. 

One  might  su])pose.  after  si.\  years  of  such  intensive 
effort,  that  farm  lines  would  be  s])ringing  up  like  mush¬ 
rooms  all  over  the  country,  but  this  is  hardly  the  case. 
Only  in  certain  sections  is  much  work  being  done — where 
individual  com])anies  are  making  an  effort  really  to  serve 
their  farm  districts — ^and  in  some  of  these  cases  they 
are  not  just  happy  with  the  financial  prospects  of  the 
business.  In  the  past  six  years  rural  customers  have  in¬ 
creased  from  175,000  to  500,000,  but  of  that  increase 


up  the  cost  of  the  line.  Others  contribute  a  small  amount 
toward  the  cost  of  the  line.  Some  companies  contribute 
as  much  as  $400  per  customer,  with  a  fixed  charge  rate 
that  is  well  suited  to  extensions  which  cost  less  than  that 
amount,  but  which  will  not  bring  in  sufficient  revenue  for 
more  expensive  lines.  Other  companies  assume  the  full 
cost  of  the  line  and  collect  a  large  fixed  charge  plus  a 
low  energy  rate.  There  are  several  other  types  of  rural 
service  rates,  and  in  general  it  may  be  said  that  any  of 
them  will  work  when  the  investment  per  customer  is  not 
too  great.  But  with  costs  of  $()(X)  to  $800  per  customer 
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not  all  are  actually  farmers,  and  very  few  are  farm  cus¬ 
tomers  spaced  less  than  three  to  the  mile.  The  average 
minimum  is  much  closer  to  four  to  the  mile.  Now,  to 
electrify  the  farms  of  the  United  States  in  the  real  sense 
of  the  word,  the  central-station  industry  must  face  the 
fact  that  it  will  have  to  serve  great  numbers  of  customers 
spaced  from  two  to  two  and  one-half  per  mile — and  this 
is  not  yet  being  done  in  any  large  measure. 

While  the  job  of  making  service  worth  what  it  costs  is 
a  very  important  one,  and  is  worth  all  the  effort  which  has 
been  exj^ended  on  it,  the  other  requirements  are  also 
vitally  necessary. 

It  will  not  do  simjdy  to  temporize  with  farm  business, 
as  has  been  the  general  practice,  using  rate  structures  and 
extension  ])lans  that  are  applicable  only  to  comparatively 
low  investment  costs  ])er  customer.  Unless  provisions  for 
low  density  consumers  are  included  in  plans  for  the 
future,  high  cost  extensions  cannot  be  made,  and  unless 
they  can  be  made  real  farm  electrification  cannot  be  ac- 
conq^lished  in  national  terms,  because  most  of  the  5,500,- 
000  farms  now  without  electric  service  are  going  to  be 
ex|)ensive  to  reach. 

No  present  agreement  on  rate  structures 

Item  (1)  as  recited  above  is  therefore  the  base  of  the 
whole  structure,  and  it  has  been  neglected,  while  time, 
attention  and  money  have  been  given  to  the  two  other 
items.  Many  companies  are  still  trying  to  do  rural  serv¬ 
ice  with  a  straight  15-cent  rate,  making  the  fanner  put 


(and  these  costs  must  be  faced  if  farm  electrification  is 
really  to  go  forward)  none  of  these  forms  of  rate  has 
proved  satisfactory  in  developing  large  amounts  of  rural 
business. 

Companies  that  collect  an  initial  payment  for  the  cost 
of  the  line  or  levy  a  high  monthly  charge  are  having  a 
hard  time  to  get  their  farm  customers  to  use  sufficient 
energy  to  justify  large  expenditures.  If  they  get  an 
average  in  excess  of  50  kw.-hr.  per  month  they  are  doing 
pretty  well.  But  this  does  not  give  the  company  sufficient 
revenue  to  pay  fixed  charges  on  very  much  line.  How 
can  we  get  farm  customers  to  increase  their  use  of  energy 
and  get  them  to  feel  that  electric  service  is  cheap?  How 
can  the  farm  load  be  built  to  the  point  where  it  is  good 
business  for  the  farmer  and  good  business  for  the  com¬ 
pany  supplying  the  service? 

These  questions  have  been  answered  by  a  number  of 
companies  in  several  states  which  have  adopted  the  plan 
of  using  a  modern  farm  rate  with  a  guaranteed  minimum 
bill,  the  amount  of  which  depends  on  the  cost  of  the  ex¬ 
tension.  The  result  indicates  that  for  large  investment 
per  customer  in  ordinary  farm  territory  this  method  is 
apparently  the  only  one  that  will  work.  At  any  rate  it 
is  the  only  one  that  appears  to  be  meeting  with  any  great 
success. 

The  results  of  one  company’s  w'ork  based  on  this  policy 
are  presented  here : 

Two  years  ago  the  Nebraska  Power  Company  adopted 
a  farm  extension  program  whereby  the  company  financed 
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all  extensions,  including  a  meter  pole  in  the  farmer’s 
yard,  with  service  drops  into  the  house.  For  extensions 
costing  less  than  $350  the  farmer  signs  a  one-year  con¬ 
tract  without  any  guarantee — the  rate  consisting  of  a 
service  charge  of  $3.50  per  month  for  a  3-kva.  trans¬ 
former  or  less,  and  an  energy  charge  of  7  cents  for  the 
first  30  kw.-hr.  per  month,  the  excess  at  4  cents.  The 
service  charge  increases  to  a  maximum  of  $6.50  for  a 
10-kva.  transformer.  For  extensions  costing  more  than 
$350  the  farmer  agrees  to  take  service  at  the  rate  quoted 
above,  but  guarantees  an  annual  minimum  bill  amount¬ 
ing  to  20  per  cent  of  the  cost  of  the  extension,  for  a 
period  of  three  or  five  years,  the  term  of  the  contract  de¬ 
pending  on  the  cost  of  the  extension. 

At  the  time  of  signing  the  contract,  the  farmer  is  urged 
to  purchase  sufficient  electric  ecjuipment  to  give  him  a 
reasonable  amount  of  service,  so  that  he  will  get  the  elec¬ 
tric  idea  right  from  the  start.  After  one  year’s  experi¬ 
ence  of  compelling  the  farmer  to  buy  a  certain  amount  of 
equipment,  that  practice  has  been  abandoned. 

Guarantees  from  distant  customers 

The  Nebraska  Power  Company  segregates  its  farm 
customers  into  two  classes — the  guarantee  and  the  non¬ 
guarantee.  They  are  similar  in  wealth  and  all  other 
characteristics  excejit  in  the  length  of  line  required  to 
serve  them.  The  company  operates  in  a  comparatively 
small  area  about  30  miles  by  60  to  the  west  of  Omaha, 
with  a  total  of  675  farm  customers.  These  are  real  farm 
customers,  as  the  suburban  and  acreage  customers  are 
separately  classified  and  are  not  included.  New  farm  cus¬ 
tomers  have  been  taken  on  at  the  rate  of  about  200  per 
year  for  the  past  two 
years,  of  which 
about  one-half  have 
been  guarantee  cus¬ 
tomers.  The  average 
cost  of  extension  for 
the  guarantee  custo¬ 
mers  is  $600  per 
customer.  At  the 
present  time  practi¬ 
cally  all  customers 
l)eing  taken  on  re¬ 
quire  comparatively 
long  extensions 
(mostly  in  excess  of 
$600)  and  are  there¬ 
fore  guarantee  cus¬ 
tomers. 

A  recent  check  of 
all  farm  customers 
who  have  been  taken 
on  during  the  past 
two  years,  and  who  have  had  twelve  full  months  of 
service,  shows  that  the  non-guarantee  customer  averages 
44  kw.-hr,  per  month  and  produces  a  revenue  of  $73  per 
year,  while  the  guarantee  customer  averages  133  kw.-hr. 
])er  month  and  produces  a  revenue  of  $135  per  year. 
The  average  of  all  the  675  farm  customers  on  the  com- 
])any’s  lines,  both  new  and  old,  is  90  kw.-hr.  per  month 
with  an  average  revenue  of  $90  per  year. 

An  interesting  figure  is  that  whereas  the  annual 
guarantee  averages  $120,  the  actual  revenue  after  eigh¬ 
teen  months  service  averages  $135.  The  gross  revenue  of 
the  group  has  increased  in  that  time  from  20  per  cent  of 


the  cost  of  the  extensions  to  22.5  per  cent.  Twenty-five 
per  cent  of  the  guarantee  group  are  exceeding  their 
guarantees  in  eighteen  months.  This  is  of  great  interest, 
as  the  main  question  regarding  this  type  of  rate  was; 
"Can  we  build  up  the  guarantee  customer’s  load  so  that 
at  the  end  of  his  three-year  contract  he  will  continue  to 
take  service  and  be  satisfied  to  continue  on  the  guarantee 
basis  ?” 

There  is  now  no  question  about  this.  The  farmer’s 
fear  is  that  his  rate  may  be  raised  at  the  end  of  his  con¬ 
tract  period.  One  farmer  said  recently:  “I  want  a  ten- 
year  extension  as  soon  as  this  contract  expires.”  He 
guaranteed  $10  and  is  now  averaging  about  $13,  and 
says  it  is  "the  cheapest  kind  of  service.”  Another  said ; 
“T  wouldn’t  give  it  up  for  twice  the  money.”  He  guaran¬ 
teed  $10  and  is  exceeding  it  in  less  than  six  months. 

Service  value  must  be  sold 

Having  made  electric  service  worth  what  it  costs,  and 
having  set  up  a  farm  electrification  plan  that  will  work, 
there  still  remains  the  job  of  selling  the  farmer  that  it  is 
worth  what  it  costs — item  (3)  of  our  program,  which 
must  come  after  the  inferiority  complex,  earlier  men¬ 
tioned,  is  broken  down.  This  is  easiest  done  in  those  dis¬ 
tricts  where  no  rural  electrification  has  been  done  before. 
Where  a  group  of  farmers  have  been  paying  $25  to  $50 
a  year  for  service  it  is  difficult  to  convince  their  neighbors 
that  it  is  worth  three  times  that  amount.  But  get  one 
group  of  farmers  started  with  a  guarantee  of  $100  to 
$140  a  year,  give  them  plenty  of  kilowatt-hours  for  their 
money  (say  100  to  200  per  month),  have  them  purchase 
sufficient  equipment  to  make  use  of  these  kilowatt-hours 

(which  they  will) — 
then  watch  their 
neighbors!  The 
neighboring  farmers 
learn  from  these 
customers  that  it  is 
worth  twice  what 
they  pay  for  it.  They 
see  all  the  things 
electricity  will  do  for 
them  in  addition  to 
lighting  their  houses. 
They  begin  to  agree 
that  it  is  worth  the 
cost. 

To  accomplish  this 
result  a  well-directed 
merchandise  activity 
must  be  carried  on, 
so  that  the  farmer 
will  buy  the  equip¬ 
ment  which  will  en¬ 
able  him  to  use  the  kilowatt-hours  that  are  his.  The 
Nebraska  Power  Company  during  the  past  year  has  sold 
its  farm  customers  merchandise  amounting  to  approxi¬ 
mately  $67  |)er  customer. 

The  guarantee  customers  are  largely  responsible  for 
this  rather  high  figure.  They  buy  the  merchandise  to  use 
up  their  kilowatt-hours — to  get  square  with  the  company  I 
The  enthusiasm  of  a  group  of  well-equipped  farm  cus¬ 
tomers  soon  spreads  to  their  neighbors,  and  the  desire  for 
service  grows,  even  if  the  cost  at  first  seems  high.  The 
real  job  of  selling  the  farmer  is  done  by  those  neighbors 
who  are  using  plenty  of  kilowatt-hours,  although  per- 


The  Nebraska  Power  Company  uses  this  bus  to  carry  the 
electric  service  message  to  farm  customers 
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sonal  soliciting  and  monthly  electrical  farm  magazines 
lelp  create  the  desire  for  electric  equipment. 

.Ml  this  will  not  happen  in  a  week,  or  even  a  few 
lonths.  It  is  a  comparatively  slow  growth,  but  a  steady 
lie.  W'e  are  not  going  to  electrify  our  5.500,000  farms 
ill  the  next  five  years.  It  is  a  tremendous  job,  requiring 
an  enormous  investment  and  a  never-ending  sales  effort. 
It  is  going  to  take  years  to  do  it.  and  if  we  do  it  at  all 
we  must  do  it  on  a  sound  basis.  We  must  start  right  and 
adopt  a  plan  which  will  work  for  many  years  to  come.  !t 
will  be  bad  business  if  we  have  to  raise  farm  rates  once 
that  they  have  been  established :  this  is  another  reason 
why  we  should  start  right. 

A  job  for  a  senior  executive 

This  is  not  a  job  that  can  be  handed  over  to  a  “rural 
.service  man."  just  graduated  from  the  agricultural  col¬ 
lege,  and  then  left  to  run  by  it.self.  It  is  a  job  that  niu.st 
be  tackled  in  earnest  by  a  senior  executive  in  each  com¬ 
pany.  who  must  be  thoroughly  interested  in  rural  elec¬ 
trification.  He  must  be  given  a  fairly  free  hand  to  work 
out  the  various  problems  that  ari.se,  guided  by  some  well- 
under.stood  general  principles  which  have  been  carefulli 
decided  upon,  after  a  thorough  survey  of  the  situation. 

▼  V  ▼ 


Adjustable-Level  T ruck 
Speeds  Material  Handling 


NOT.ARLE  savings  through  full  use  of  warehouse 
space  and  ready  accessibility  to  it  may  be  realized 
when  adju.stable-level  electric  storage  battery  trucks  are 
used.  This  ‘■Hylift”  truck,  of  6,000  lb.  lifting  capacity, 
is  used  by  the  New  York  Edison  Company. 

When  in  a  lowered  position  the  platform  is  about  7  in. 
from  the  floor.  It  can  be  elevated  to  a  height  of  5  ft. 
With  the  use  of  skid  platforms  heavy  materials  are 
.stored  and  tiered.  This  particular  truck  is  ordinarily 
employed  for  removing  batteries  from  electric  street 
trucks  as  needed  for  inspection  and  repairs,  the  operation 
taking  but  three  minutes. 


READERS'  FORUM 

▼ 

How  Is  Secondary  Hydro  Power 
Being  Disposed  Of? 

To  the  Editor  of  the  Electrical  World: 

It  seems  to  me  that  the  profitable  disposal  of  sec¬ 
ondary  power  is  one  of  the  important  problems  of 
hydro-electric  operation.  Surely  some  of  the  larger 
companies  have  successfully  solved  it.  What  is  their 
solution  ? 

New  York  City.  D.  N.  SHOVC^ ALTER. 

▼  ▼  ▼ 

Collaboration  of  Architects 
and  Engineers 

To  the  Editor  of  the  Electrical  World: 

I  have  just  been  repeating  to  my  partners  the  glowing 
public  acknowledgment  which  a  distinguished  and 
exacting  architect  of  this  city  made,  at  the  recent 
dedicatory  exercises  of  a  large  and  beautiful  building, 
of  the  co-operation  which  he  had  received  from  the 
consulting  electrical  and  mechanical  engineers  associated 
with  him  in  its  design,  particularly  as  concerned  methods 
of  illumination. 

There  are  still  ringing  in  my  ears  equally  pleasant 
remarks  of  similar  tenor  recently  made  by  a  distinguished 
group  of  architects  in  connection  with  another  monu¬ 
mental  building. 

You  will  pardon  me.  I  hope,  if  I  quote  from  a  recent 
is.sue  of  the  Architectural  Forum:  “Artificial  illumina¬ 
tion  as  an  integrant  element  of  the  scheme  was  of  the 
utmost  importance  and  it  involved  some  unusual  prob¬ 
lems.  The  requirements  were  successfully  met  through 
the  .sympathetic  understanding  and  co-operation  of  their 
(the  architects’)  consulting  engineers.” 

Turning  to  a  recent  issue  of  the  Electrical  World, 
my  attention  was  particularly  arrested  by  the  interesting 
interview  with  a  prominent  architect  in  which  he  is 
quoted  as  setting  forth  the  inability  of  the  electrical 
industry  to  furnish  him  with  satisfactory  co-operation. 

Frankly,  the  electrical  and  illuminating  industries,  con¬ 
sulting  engineers,  contractors  and  manufacturers  are 
really  not  “all  wet,”  as  Mr.  Architect  would  have  us 
believe.  Nor  is  it  true  that  the  architectural  profession 
is  in  an  equally  saturated  state,  as  some  would  have  us 
believe.  Our  own  experience  contradicts  this. 

May  I  add  that  in  the  cases  referred  to  above  the 
co-operation  of  the  electrical  contractors  and  the  manu¬ 
facturers  of  illuminating  equipment  was  equally  deserv¬ 
ing  of  the  recognition  accorded. 

MORTIMER  FREUND. 

Kadie,  Freund  &  Campbell, 

Consulting  Engineers, 

New  York  City. 

I 
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Men  of  the  Industry 


Ward  Harrison  to  Direct 
Engineering  for  Lamp  Works 

Ward  Harrison,  nationally  known  il¬ 
luminating  engineer,  has  been  named 
director  of  the  combined  engineering 
activities  of  the  Edison  Lamp  Works 
and  the  National  Lamp  Works  of  the 
General  Electric  Company,  with  head¬ 
quarters  at  Nela  Park.  Mr.  Harrison 
has  been  with  the  General  Electric  Com¬ 
pany  ever  since  his  graduation  from 
Stevens  Institute,  school  of  mechanical 
engineering,  in  1909.  At  that  time  he 
entered  the  engineering  department  of 


the  National  Electric  Lamp  Association, 
later  known  as  the  National  Lamp 
Works.  In  1914  he  was  appointed  il¬ 
luminating  engineer  and  later  director 
of  illuminating  engineering  for  that 
company. 

Mr.  Harrison  was  among  the  first  to 
conceive  the  possibilities  of  high-power 
gas-filled  incandescent  lamps,  and  it  was 
very  largely  through  his  experimental 
demonstration  work  that  in  1914  the  city 
of  Chicago  was  able  to  adopt  the  series 
incandescent  lamps  as  the  standard  for 
street  lighting.  Again,  in  Cleveland,  he 
is  credited  with  the  design  of  the  well- 
known  lantern  equipment,  which  repre¬ 
sents  the  first  important  installation  of 
these  lamps  for  “white-way”  lighting. 

In  1922  the  Illuminating  Engineering 
.Society  made  him  its  president,  and  in 
addition  to  this  office  he  has  served  as 
vice-president  of  the  society  and  on  the 


board  of  managers  of  the  Pittsburgh  and 
Cleveland  chapters.  He  has  also  served 
as  chairman  of  the  committee  on  re¬ 
ciprocal  relations  with  other  societies, 
and  as  a  vice-chairman  of  the  committee 
on  lighting  legislation  he  has  had  a  very 
important  part  in  the  preparation  of  the 
industrial  lighting  code  of  the  society, 
which  has  been  adopted  as  the  American 
standard.  Mr.  Harrison,  in  addition  to 
his  many  other  duties,  is  a  lecturer  in 
the  illuminating  engineering  course  at 
the  Case  School  of  Applied  Science.  He 
is  the  author  of  a  book  on  electric 
illumination  and  many  papers  covering 
a  wide  variety  of  flluminating  engineer¬ 
ing  subjects. 

▼ 

Sir  Thomas  Purves  Heads 
British  Institution 

Col.  Sir  Thomas  Purves,  engineer  in 
chief  to  the  British  Post  Office,  has  been 
elected  president  of  the  British  Institu¬ 
tion  of  Electrical  Engineers.  Sir 
Thomas  joined  the  service  as  a  tele¬ 
graphist  at  Edinburgh  in  1889  and  won 
distinction  by  gaining  the  first  medal  of 
the  Heriot  Watt  College  in  electricity 
and  telegraphy.  By  1915  he  had  be¬ 
come  assistant  superintending  engineer 
of  the  London  district,  and  subsequently 
was  placed  in  charge  of  the  technical 
development  and  supply  of  plant  and 
apparatus  required  for  the  telegraph  and 
telephone  services.  In  1919  he  suc¬ 
ceeded  Sir  William  Noble  as  assistant 
engineer  in  chief,  and  later  as  engineer 
in  chief.  In  the  latter  capacity  he  has 
been  prominently  identified  with  under¬ 
ground  and  radio  telephone  services  and 
has  served  as  a  member  of  international 
conferences  and  special  delegations. 

▼ 

Dr.  Karl  Tavlor  Compton,  head 
of  the  department  of  physics  at  Prince¬ 
ton  University,  has  been  elected  presi¬ 
dent  of  the  Massachusetts  Institute  of 
Technology,  to  succeed  Samuel  W. 
Stratton,  who  is  to  become  chairman 
of  the  executive  committee  of  the 
corporation,  a  new  executive  position. 
The  appointment  is  the  first  step  in  a 
new  plan  of  executive  administration 
providing  for  a  division  of  responsi¬ 
bilities  in  the  conduct  of  the  affairs  of 
the  institute.  At  the  age  of  42,  Dr. 
Compton  is  one  of  the  outstanding  men 
in  this  country  in  the  field  of  scientific 
research. 


/.  R.  Lotz  Stone  &  Webster 
Construction  Manager 

J.  K.  Lotz,  whose  appointment  as  senior 
construction  manager  of  the  Stone  & 
Webster  Engineering  Corporation  was 
recently  announced,  was  educated  at  the 
University  of  Illinois  and,  after  six 
years  in  railroad  work  on  the  Lacka¬ 
wanna  and  Chicago  &  Joliet  systems, 
joined  the  Stone  &  Webster  organization 
in  Seattle  building  construction  activi¬ 
ties.  In  1912  he  was  transferred  to 
Boston  as  assistant  construction  man¬ 
ager  and  had  charge  of  construction  on 


many  large  industrial  plant  projects  and 
educational  buildings,  among  which 
were  the  Massachusetts  Institute  of 
Technology,  the  American  Ordnance 
•  Base  Depot  in  France,  Semet-Solvay 
Picric  Acid  plant  and  plants  for  the 
Westinghouse  Lamp  Company,  United 
States  Rubber  Company  and  others.  I>i 
1919  he  was  appointed  a  construction 
manager  and  in  1928  became  a  vice- 
president  of  the  .Stone  &  Webster  Engi¬ 
neering  Corporation. 

▼ 

Georoe  G.  Radcliff  of  Sacramento. 
Calif.,  has  been  named  vice-president  of 
the  .American  River  Hydro-Electric 
Company  and  general  manager  of  its 
.Sacramento  interests,  according  to  an¬ 
nouncement  of  J.  W.  Mason,  president 
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of  the  company.  The  company's  partic¬ 
ular  aim  is  to  negotiate  a  contract  with 
the  state  for  the  construction  of  a  dam 
for  flood  control  and  the  generation  of 
hydro-electric  power  on  the  American 
River  at  Folsom  in  accordance  with  an 
act  of  the  1920  Legislature. 

• 

\V.  J.  Bertke,  president  of  the  Sioux 
City  Gas  &  Electric  Company,  has  been 
named  president  of  the  Nebraska  Public 
Service  Company,  subsidiary  of  the 
Sioux  City  company,  just  organized. 

• 

M.  Luckiesii,  who  was  director  of 
the  Lighting  Research  Laboratory,  Na¬ 
tional  Lamp  Works  of  the  General  Elec 
trie  .Company,  Nela  Park,  Cleveland, 
before  the  consolidation  of  the  Edison 
Lamp  Works  ancl  the  National  Lamp 
Works,  is  now  director  of  the  Lighting 
Research  Laboratory,  Edison  Lamp 
Works-National  Lamp  W'orks,  General 
Electric  Company,  with  headquarters  at 
Nela  Park. 

• 

Cii.ARi.Es  E.  Thornton,  Bronxville, 
N.  Y.,  has  been  named  senior  assistant 
utilities  engineer  of  the  Maryland  Public 
Service  Commission.  Baltimore,  Mr. 
'rhornfon  is  a  graduate  of  the  Massa¬ 
chusetts  Institute  of  Technology.  He 
succeeds  Edgar  R.  Shepperd,  resigned, 
to  become  associated  with  the  Bureau  of 
.Standards. 

• 

R.  .\.  C.  Henry  has  been  appointed 
vice-president  and  general  manager  of 
the  Beauharnois  Power  Corporation,  ac¬ 
cording  to  an  announcement  made  by 
R.  O.  Sweezey,  president.  Mr.  Henry 
also  was  added  to  the  board  of  directors. 
He  will  also  assume  the  active  direction 
of  the  Beauharnois  Light,  Heat  &  Power 
Company,  the  Beauharnois  Construction 
Company  and  other  subsidiaries  which 
are  developing  phases  of  the  new  power 
undertaking.  He  relinquishes  his  duties 
as  Deputy  Minister  of  Railways  and 
Canals. 

John  M.  Costello,  assistant  vice- 
president  of  the  Buffalo,  Niagara  & 
h'astern  Power  Corporation,  has  been 
made  general  manager  of  the  Syracuse 
Lighting  Company,  according  to  A. 
Dean  Dudley,  vice-president.  Mr.  Cos¬ 
tello  has  been  executive  manager  for 
the  eastern  division  of  the  Niagara, 
Lockport  &  Ontario  Power  Company 
for  a  number  of  years.  Previously  he 
was  district  manager  in  various  dis¬ 
tricts  of  the  company.  At  the  present 
time  he  is  serving  as  chairman  of  the 
rural  electrification  committee  of  the 
banpire  State  Gas  and  Electric  Asso¬ 
ciation.  In  addition  to  his  duties  as 
general  manager  of  the  Syracuse 
Lighting  Coini)any  Mr.  Costello  will 
remain  as  executive  manager  of  the 
eastern  division  of  the  Niagara.  Lock- 
l)ort  &  Ontario  Power  Company. 


OBITUARY 


Peter  ]unkersfeld 

Peter  Junkersfeld,  whose  death  was 
announced  in  the  March  22  issue  of  the 
Electrical  World,  had  been  an  out¬ 
standing  figure  in  the  engineering  field 
for  a  number  of  years.  Starting  from 
the  humblest  beginnings  on  a  farm  near 
Sadorus,  Ill.,  he  acquired  his  early  edu¬ 
cation  at  the  school  in  the  vicinity  of 
his  home,  in  his  free  time  devoting  his 
attention  to  his  father’s  farm.  In  1891 
he  entered  the  University  of  Illinois, 
from  which  institution  he  was  graduated 
four  years  later  as  Bachelor  of  Science. 

In  the  fall  of  1895  he  established  a 
connection  which  lasted  for  a  period  of 


24  years,  when  he  entered  the  employ 
of  what  was  then  the  Chicago  Edison 
Company,  now  the  Commonwealth  Edi¬ 
son  Company.  From  various  capacities 
in  power  plant  operation,  he  rose  in  the 
organization  until  in  1909  he  became 
assistant  vice-president,  supervising  con¬ 
tracting,  engineering,  construction  and 
operating  work.  Mr.  Junkersfeld  made 
an  enviable  record  with  the  Chicago 
utility  and  contributed  substantially  to 
the  remarkable  results  achieved  by  the 
company  in  that  period  of  its  growth. 

After  serving  with  distinction  in  the 
army  during  the  World  War  he  returned 
to  the  Commonwealth  Edison  Company, 
but  only  for  a  few  months.  In  April, 
1919,  Stone  &  Webster  engaged  him  as 
engineering  manager,  in  charge  of  the 
engineering  department  and  as  an  execu¬ 
tive  of  the  division  of  construction  and 
engineering.  In  February,  1922,  he  be¬ 
came  a  member  of  the  firm  of  McClellan 
&  Junkersfeld,  Inc.,  engineers  and  con¬ 
structors.  Six  years  later  his  firm  was 
merged  with  the  division  of  construction 
and  engineering  of  Stone  &  Webster 
and  he  became  a  vice-president. 


Mr.  Junkersfeld  had  always  been 
keenly  interested  in  association  work. 
He  was  a  past-president  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers 
and  the  Association  of  Edison  Illumi¬ 
nating  Companies  and  a  past  vice- 
president  of  the  Western  Society  of 
Engineers.  He  was  a  member  of  the 
American  Society  of  Mechanical  Engi¬ 
neers,  American  Society  of  Civil  Engi¬ 
neers  and  of  the  Engineers’  Club  of 
Chicago  and  New  York.  At  various 
times  he  contributed  articles  and  dis¬ 
cussions  on  engineering  and  economics 
to  some  of  the  leading  engineering  and 
technical  associations  and  magazines  in 
the  country. 

▼ 

Clifford  E.  Williams,  electrical  en¬ 
gineer  with  the  Anaconda  Copper  Com¬ 
pany,  died  at  his  home  in  Perth  .Amboy, 
N.  J.,  after  an  illness  of  six  tnonths. 

• 

William  A.  Reoita,  founder  of  the 
Requa  Electrical  Supply  Company.  Inc., 
Rochester,  N.  Y..  died  at  Coral  Gables. 
Fla.,  March  20.  following  a  long  illness. 
He  was  active  in  the  business  bearing 
his  name  until  two  years  ago  when  he 
retired.  He  was  75  years  of  age. 

• 

George  Wright,  chairman  of  the  To¬ 
ronto  Hydro-Electric  Commission,  died 
at  his  home  in  Toronto,  Ont.,  March  17, 
in  his  sixty-fourth  year.  Mr.  Wright 
was  for  many  years  a  member  of  the 
Toronto  Transportation  Commission. 
He  was  among  the  first  of  those  in  the 
Province  of  Ontario  who  saw  the  possi¬ 
bilities  of  public  development  of  hydro¬ 
electric  power  and  light  and  was  closely 
associated  with  the  late  Sir  Adam  Beck 
in  the  early  days  of  the  enterprise. 

• 

William  Lindsey,  general  superin¬ 
tendent  of  production  for  the  Delco- 
Light  Company,  manufacturer  of  small 
generating  units,  Dayton.  Ohio,  died  at 
the  Miami  V'alley  Hospital,  in  that  city. 
March  13.  Starting  in  1916  with  the 
Delco  Corporation,  which  was  then  mak¬ 
ing  automotive  starting  and  ignition 
equipment,  he  became  superintendent  of 
the  punch  press,  bakelite  and  gear  and 
lathe  departments  and  a  year  later  gen¬ 
eral  superintendent  of  production.  In 
1919  he  was  transferred  to  the  Delco- 
Light  Company  as  general  superin¬ 
tendent  and  was  active  in  the  develop¬ 
ment  of  Frigidaire  manufacture  and 
production.  When  the  Delco-Light  and 
Frigidaire  manufacturing  and  sales  in¬ 
terests  were  separated  in  1920  he  ac¬ 
companied  the  Delco-Light  organization 
as  general  superintendent  of  production. 
Mr.  Lindsey  was  61  years  of  age. 
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Financial  and  Statistical  News 


WITH  money  and  credit  still  available  in  larger  volume  than 
is  called  for  by  current  needs,  money  rates  continue  to 
scrape  bottom.  Whatever  the  actual  effect  of  this  may  be 
on  stocks  and  business,  it  is  proving  very  helpful  to  the  bond  market, 
and  prices  are  rising  accordingly. 

- While  much  of  the  stock  m.\rket  oper.\tions  are  still  appar¬ 
ently  professional,  the  public  appears  to  be  coming  in  in  a  much  larger 
way.  Odd  lot  trading  volume  shows  a  steady  rise  and  this  is  one 
indication  of  public  buying. 

▼  T  T 


New  Holding  Company 
Organized 

The  American  Corporation  has  been 
organized  in  \'irginia  with  authorized 
capitalization  of  2.5(X),000  shares  as  a 
holding  and  investment  company  by  the 
American  Commonwealths  Power  Cor¬ 
poration.  An  offering  of  400.000  of  its 
shares  at  $10  a  share  is  being  made  to 
holders  of  the  common  and  preferred 
stocks  and  warrants  of  the  American 


ment  of  the  National  Electric  Light 
.\ssociation. 

During  these  six  years  the  power 
companies  spent  for  these  purposes 
$4,865,000,000,  while  the  railroads  spent 
$4,809,959,000.  Though  differing  in  de¬ 
tail.  the  N.E.L.A.  figures  are  on  the 
whole  in  substantial  accord  with  the 


▼  ▼ 


annually  published  results  of  compila¬ 
tions  made  by  the  Electrical  World, 
at  any  rate  those  for  1925-29. 

▼ 

Portland  Utility 
Changes  Name 

Although  the  stockhoi.ders  of  tlie 
Portland  Electric  Power  Company 
voted  to  change  the  name  of  that  com¬ 
pany  to  the  Pacific  Northwest  Public 
Service  Company,  the  company  will  con¬ 
tinue  to  maintain  its  designation 
“Pepco”  locally  as  a  sort  of  trade  name. 
At  the  same  meeting  six  new  directors 
were  named — R.  L.  Aage,  W.  B.  Brady, 
D.  C.  McClure  and  Albert  E.  Pierce,  all 
of  Chicago:  A.  J.  Johnstone  of  Portland 
and  Joshua  Gren  of  Seattle. 

Franklin  T.  Griffith  was  elected  presi¬ 
dent  for  the  eighteenth  time. 

T 


Commonwealths  Power  Corporation. 
The  amount  that  any  stockholder  can 
acquire  in  the  new  company  is  limited 
to  5,000  shares.  Options  have  been  ob¬ 
tained  by  the  American  Corporation  on 
a  substantial  block  of  class  B  common 


Public  Service  of  New  Jersey 
Earns  $4.13  on  Common  Stock 


stock  of  American  Commonwealths 
Power  and  other  dividend-paying  se¬ 
curities.  The  principal  purpose  of  the 
new  company  will  be  to  serve  American 
Commonwealths  Power  financially. 

▼ 

Power  and  Railway 
Construction  Close  Rivals 


AV'ERY  attractive  improvement  in 
its  earning  statement  in  1929  over 
that  in  1928  was  shown  by  Public  Serv¬ 
ice  Corporation  of  New  Jersey.  The 
balance  available  for  dividends  and  sur¬ 
plus  amounted  to  $29,544,617,  which  was 
an  increase  of  28.6  per  cent  over  that 
of  the  year  before,  while  operating  rev¬ 
enues  increased  only  9.2  per  cent  during 
the  year. 

The  better  results  achieved  were  due, 
in  addition  to  the  growth  in  gross  earn- 


Capital  expenditures  by  the  electric  ings,  to  a  reduction  in  the  fixed  charges  Revenue  shows  consistent  growth 
light  and  power  companies  for  additions,  of  more  than  $1,770,000.  In  comparison 
lietterments  and  new  construction  dur¬ 


ing  the  si.x  years  from  1924  to  1929,  in¬ 
clusive,  exceed  similar  expenditures  by 
the  railroads,  according  to  figures  pre¬ 
pared  by  the  statistical  research  depart- 

- Capital  Expenditures - - 


Steam  Light  and 

Y  ear  Railroads  Power 

1924  .  $874,744,000  $908,000,000 

1925  .  748,191,000  846,000,000 

1926  .  885,086,000  772,000,000 

1927  .  771,552,000  794,000,000 

1928  .  676,665,000  754,000,000 

1929  .  853,721,000  *79i,000.000 


Total  since  1923..  $4,809,959,000  $4,865,000,000 
♦Preliminary. 


1924  1925  1926  1927  1928  1929 

Public  Service  operations 
since  1924 


with  Iasi  year  operating  expenses  in¬ 
creased  only  7  per  cent.  Maintenance 
and  taxes  increased  only  slightly  and 
depreciation  was  approximately  the 
same.  This  operating  position  allows 
for  earnings  of  $4.13  a  share  on  the  com¬ 
mon  stock  outstanding  at  the  end  of  the 
year,  against  $3.28  in  1928.  There  was 
a  net  increase  in  surplus  amounting  to 
$4,155,709. 

Changes  in  capital  structure  were  sub¬ 
stantial  during  the  year.  An  additional 
405,5%  shares  of  the  corporation’s  com¬ 
mon  stock  were  issued,  some  in  e.x- 
change  for  debentures,  some  for  subsid- 
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iary  company  stock  and  the  balance  was 
sold  to  purchase  stocks  of  subsidiary 
companies  issued  for  extensions  and 
betterments. 

There  were  also  sold  during  the 
year  43,318  shares  of  $5  cumulative  pre¬ 
ferred  stock,  $954,600  worth  of  6  per 
cent  cumulative  preferred,  and  at  the 
end  of  the  year  27,066  additional  shares 
of  $5  preferred  stock  were  being  sold 
on  the  installment  plan.  The  corpora¬ 
tion  also  purchased  certain  blocks  of 
subsidiary  stocks  and  retired  $6,052,000 
of  the  holding  company’s  4^  per  cent 
gold  debentures. 

More  than  64  per  cent  of  the  total 
of  kilowatt-hour  sales  during  the  year 
was  for  power  purposes  and  an  increase 
of  179,075,562  kw.-hr.  was  recorded. 
According  to  the  corporation’s  annual 
statement,  “It  is  significant  that  while 
Electrical  World  statistics  covering 
sales  of  electricity  in  the  United  States 
as  a  whole  to  46  key  industries  showed 
for  the  first  nine  months  of  1929  a  gain 
of  8  per  cent.  Public  Service  sales  to 
the  same  industries,  and  for  the  same 
period,  showed  a  gain  of  28  per  cent.’’ 

Reduction  in  rates 

Substantial  reductions  in  the  com¬ 
pany’s  electric  rates  were  made  during 
the  year.  Under  a  schedule  filed  De¬ 
cember  3,  1928,  rates  for  domestic  con¬ 
sumption  became  effective  with  January 
bills,  which  retained  the  first  two  steps 
of  the  schedule  formerly  in  effect,  but 
reduced  the  third  step  to  5  cents  a 
kilowatt-hour.  In  April,  by  means  of 
riders  to  the  uniform  wholesale  rate, 
two  additional  steps  were  added  which 
reduced  the  cost  to  customers  using 
more  than  1,000,000  kw.-hr.  a  month. 
In  December  the  company  filed  with  the 
Board  of  Public  Utility  Commissioners 
a  schedule  which  becomes  effective  with 
January,  1930,  bills  and  provides  in  the 
residence  rate  a  third  step  of  3  cents 
instead  of  5  cents  per  kilowatt-hour,  re¬ 
taining  the  first  two  present  steps. 

The  corporation’s  assets  at  the  end 
of  the  year  amounted  to  $634,612,464, 
which  was  an  increase  of  5.7  per  cent 
over  the  total  recorded  for  the  corpora¬ 
tion  at  the  end  of  1928. 


Utility  Operations  Show 
Moderate  Cains 


TNTERESTING  contrasts  emerge 
from  a  summary  of  the  reports  on 
January  operations  of  the  electric  light 
and  power  industry  received  by  the 
Electrical  World.  The  revenue. 


of  the  corresponding  month  of  the  pre¬ 
ceding  year  is  decidedly  less  than  usual. 
As  to  revenue  the  increase  rose  to  a 
peak  of  10  per  cent  in  August  and  has 
been  getting  smaller  in  each  succeeding 


estimated  for  the  entire  United  States 
at  $198,650,000,  exceeded  that  for  any 
previous  month  in  the  history  of  the 
industry.  Comparable  figures  for  the 
past  two  years  are  given  in  Table  V. 
The  average  daily  revenue  also  broke 
all  records.  The  energy  output  was  1.5 
per  cent  greater  than  in  December — 
greater,  in  fact,  than  in  any  other 
month  except  October,  1929,  which  it 
missed  by  about  1  per  cent.  Both  out¬ 
put  and  revenue  surpassed  those  of 
January,  1929,  by  about  6  per  cent. 
Compared  with  December  the  revenue 
shows  a  rise  of  3  per  cent. 

On  the  other  side  of  the  picture,  this 
6  per  cent  increase  over  the  operations 


month,  although  the  February  figures 
thus  far  available  indicate  that  there 
may  be  an  upward  turn. 

Both  revenue  and  output  were  below 
the  estimated  norjpal  as  computed  from 
past  growth — the'  output  for  the  third 
consecutive  month,  the  revenue  for  the 
first  time  since  last  April,  although  the 
deficiency  in  each  case  is  small.  The 
average  daily  revenue  was  $6,420,000; 
the  normal  would  have  been  $6,565,000, 
as  the  chart  shows. 

In  former  months  the  operating  ex¬ 
penses  have  shown  a  tendency  to  grow 
by  a  smaller  percentage  than  the 
revenue.  Recently  the  two  rates  have 
been  closer  together.  Apparently,  then. 


Table  I — Central-Station  Financial  Operations 
in  the  United  States' 

Compared  with  Comapondinc  Month  of  Previous  Year 


Month 

Total  Grose  Revenue 
from  Sale  of  Energy* 

Total  Operating 
and  Maintenance 
Expenset 

1929 

Ihoi; 

1928 

Thouunds 

Per  Cent 
Inc. 

1929 

Thousands 

1928 

Thousands 

Per  Cent 
Inc. 

October. . . . 

$182,500 

$167,700 

-1-8  8 

$82,850 

$75,700 

-1-9  5 

November.. 

190,200 

177,600 

-1-7  1 

80,930 

74,950 

-1-8  0 

December. . 

192,300 

1930 

180,400 

1929 

-1-6  6 

82,150 

1930 

77,300 

1929 

+  6.3 

January.. . . 

198,650 

187,000 

-f6.2  i 

82,400 

77,800 

+  5.9 

Table  II — Central-Station  Fuel  Consumption 
in  the  United  StatesX 


Compared  with  Corresponding  Month  of  Previous  Year 


Coal 

Oil 

Gas 

Month 

1929 

Short 

Tone 

Per 

Cent 

In¬ 

crease 

Barrels 

Per 

Cent 

In¬ 

crease 

Thou¬ 

sands 

Cubic 

Feet 

Per 

Cent 

In¬ 

crease 

October . 

November . 

December . 

1930 

January . 

3,770,782 

3,493,139 

3,708,482 

+  7  0 
+  1.3 
+  4.7 

1,049,669 

1,145,389 

1,076,819 

+  76  2 
+  92  1 
+  32  8 

12,400,837 

11,480,203 

10,007,880 

+  58  7 
+  54  7 
+  40.6 

3,726,770 

—  1.0  1 

1  951,340  1 

+  12  8 

9,789,491 

+  22.2 

♦Aggreffate  gross  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication. 

tDo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  tAs  collected  by  U.  S.  Geological  Survey. 

0)  The  financial  statistics  ^ve  been  revis^  as  explained  in  the  text. 
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Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Generated,  Thousands  of  Kw.-Hr.* 

1 

Month 

1929 

Total  1 

[  Hydro  | 

1  Fuel 

1  Generated 

Per  Cent 
Inc. 

Generated 

[Per  Cent 

1  Inc. 

Generated 

[Per  Cent 
Inc. 

Thous. 

Kw.-Hr. 

Per  Cent 
Inc. 

October . 

8,319,024 

-flO  2 

2,644,230 

—5  4 

5,674,794 

4-19  4 

1,881,000 

+  22.5 

November . 

7,883,780 

+  6.8 

2,580,529 

—5  0 

5,303,251 

-t-13  7 

1,801,000  1 

+  20  8 

December . 

8,108,052 

-1-  8  0 

2,693,874 

-t-0  0 

5,414,178 

+  12  5 

1,808,000 

+  17.8 

1930 

January . 

8,234,896 

+  5  8 

1  2,841,065 

-H7.5 

1  5,393,831 

+^0 

1,738,000  1 

+  16.8 

there  was  a  considerably  greater  use 
of  oil  and  gas. 

Regionally  the  high  spots  of  gain  in 
revenue  were  the  Middle  Atlantic 
States,  showing  a  year’s  gain  of  vir¬ 
tually  9  per  cent,  and  New  England,  7 
per  cent.  The  small  gains  were  in  the 
eastern  Mississippi  Valley,  in  revenue 

Table  V — Monthly  Revenue,  1928 
and  1929 


Table  IV — Regional  Operations,  Revenue  and  Energy  Output 
in  January,  1930 

Compared  with  Corresponding  Month  of  Previous  Year 


Region 

Revenuel 

Energy  Generated,  Thousands  of  Kw.-Hr.* 

Total 

Hydro 

Fud 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generate  1 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

I'nited  States. . . . 

198,650 

+  6  2 

8,234,896 

+  5  8 

2,841,065 

+  7  5 

5,393,831 

+  5  0 

New  England . 

20,380 

+  6  9 

540,718 

4  2  5 

185,013 

4  3  1 

355,705 

+  19 

Middle  Atlantic. . .  . 

53, 1  30 

+  8  9 

2,032,016 

+  6  3 

602,047 

+  14  2 

1,429,969 

+  3  4 

East  North  Central. 

50,350 

+  3  0 

2,071,310 

+  0  7 

187,309 

—  4  9 

1,883,999 

+  4  1 

West  North  Central. 

16,130 

f  4  0 

469,676 

+  5  8 

84,218 

—30  8 

385,458 

+  19  6 

South  .Atlantic . 

20,810 

+  4  7 

1,086,569 

+  117 

642,978 

+  37  6 

443,581 

—  12  0 

East  South  Central 

6,430 

+  2.6 

307,069 

+  4  6 

230,138 

+  0  5 

76,931 

+  18  7 

West  South  Central 

9,950 

+  5  3 

407,298 

+  5  7 

8,295 

+  1  0 

399,003 

+  6  0 

Mountain . 

4,680 

+  5  3 

304,974 

—  1  1 

240,105 

—  3  3 

64,869 

+  8  0 

Pacific . 

16,790 

+  5  8 

1,015,278 

+  6  2 

660,962 

+  2  0 

354.316 

+  14  9 

*Ab  collected  by  U.  S.  Geological  Survey. 

(1)  The  revision  of  the  statistics  on  revenue  is  discussed  in  the  text. 


there  has  been  no  general  tendency  to 
curtail  employment,  wages  being  one  of 
the  major  items  in  operating  and  main¬ 
tenance  expenses. 

Of  the  8.234,8%,0()0  kw.-hr.  total 
output  nearly  ,35  per  cent  came  from 
waterpower.  This  was  an  appreciable 
gain,  after  the  prolonged  deficiency  in 
autumn.  The  7.5  per  cent  increase, 
compared  with  January.  1929.  enabled 
the  total  requirement  to  be  met  with 


only  5  per  cent  more  output  from  fuel. 
For  comparison,  reference  may  be  made 
to  the  corresponding  26  per  cent  in 
September.  The  output  from  fuel  was 
slightly  less  than  in  December. 

Consequently  there  was  little  change 
in  total  fuel  consumption ;  only  1  per 
cent  more  coal  was  burned  than  in 
December,  but  less  oil  and  gas.  while 
compared  with  January,  1929,  the  coal 
consumption  fell  off  1  per  cent,  though 


(Thousands  of  Dollars) 


Month 

1928 

1929 

January . 

.  172,800 

187,000 

February . 

.  163,800 

176,800 

March . 

.  158,500 

170,500 

April . 

.  156,600 

170,900 

May . 

.  152,900 

168,400 

June . 

.  152,300 

165,300 

July . 

.  149,400 

162,300 

August . 

.  151,000 

166,200 

September . . 

.  158,900 

173,600 

October . 

.  167,700 

182,500 

November . . 

.  177,600 

190,200 

December. 

.  180,400 

192,300 

Total . 

.  1,941,900 

2,106,000 

as  well  as 

in  output.  In 

the  South 

Atlantic  States  the  output  rose  nearly 
12  per  cent,  with  notable  gains  from 


waterpower. 

For  comparison  the  revenue  for  1928 
and  1929,  by  months,  is  given  in 
Table  V.  The  figures  are  slightly 
larger  than  those  previously  published, 
the  upward  revision  having  become  nec¬ 
essary  in  order  to  make  them  consistent 
with  the  results  of  the  U.  S.  Central 
Station  Census  for  1927,  which  discloses 
a  total  revenue  for  that  year  of  $1,802,- 
655,000  for  electric  service,  whereas  the 
Electrical  World’s  figure  was  slightly 
smaller. 


T 
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January  revenue  higher  than  ever,  but  slightly  under  normal 


NEW  CAPITAL  ISSUES 

National  Public  Service  Corporation 
has  issued  100,000  shares  of  $3.50  series 
convertible  preferred  stock  at  $48.50  per 
share,  to  yield  7.21  per  cent.  Each 
share  of  this  series  of  preferred  stock- 
will  carry  a  warrant  entitling  the  holder 
to  purchase  one  share  of  the  class  B 
common  stock  of  the  corporation. 

Standard  Gas  &  Electric  Company 
issued  100,000  shares  of  prior  prefer¬ 
ence  stock.  $6  cumulative,  at  $99  a 
share  and  accrued  dividend. 


Associated  Gas  &  Electric  Company 
made  an  additional  offering  of  5  per  cent 
convertible  debentures  to  the  amount  of 
$10,(XX),000.  the  price  being  91.  The 
debentures  will  be  convertible  at  the 
option  of  the  holders  after  March  15, 
1931,  and  until  March  15,  1933,  into 
class  A  stock  at  the  rate  of  eighteen 
shares  for  each  $1,000  debenture.  Pro¬ 
ceeds  will  be  used  in  part  for  the  retire¬ 
ment  of  indebtedness  of  the  company 
and  its  subsidiaries  and  for  the  acquisi¬ 
tion  of  additional  properties. 
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Business  News  and  Markets 


Electrical  Manufacturing 
Shows  Upward  Trend 


Electrical  manufacturing  is  one 
of  the  few  manufacturing  groups  of 
this  country  reporting  current  opera¬ 
tions  on  a  plane  above  those  recorded 
during  the  same  period  last  year.  Data 
on  consumption  of  electrical  energy 
reported  to  the  Electrical  World  by  a 
large  proportion  of  these  plants  indicate 
that  the  rate  of  operations  during  Feb¬ 
ruary  was  5.8  per  cent  over  January 
and  8.8  per  cent  over  February  last 
year.  The  monthly  rate  of  opera¬ 
tions  in  these  plants  witnes.sed  a  con¬ 
tinued  decrease  from  October  through 
January,  but  such  a  downward  trend  is 
normal  to  the  industry  during  this 
period.  It  appears  now  that  this  down¬ 
ward  tendency  has  been  dissipated  and 


that  the  industry  will  follow  more  or  less 
closely  the  upward  trend  which  was  wit¬ 
nessed  during  the  first  half  of  1929,  the 
1930  operations  probably  approaching 
those  of  last  year  as  the  spring  months 
develop. 

The  reports  on  electrical  energy  con¬ 
sumption  indicate  that  both  the  large 
and  small  electrical  manufacturers  wit¬ 
nessed  increased  operations  during  Feb¬ 
ruary  as  compared  with  January,  but  the 
increase  recorded  by  the  group  of 
smaller  companies  was  substantially 
greater  than  that  reported  by  the  group 
of  larger  companies.  The  smaller  manu¬ 
facturers  as  a  group  recorded  an  in¬ 
crease  in  operations  during  February  of 
8.3  per  cent  as  compared  with  January 


and  were  operating  at  a  rate  about  10.2 
per  cent  over  February  last  year.  The 
group  of  larger  manufacturers  recorded 
a  February  increase  of  1.4  per  cent  over 
January  and  was  operating  at  a  rate  6.4 
per  cent  above  February,  1929. 

The  electrical  manufacturing  industry 
appears  to  have  weathered  the  general 
industrial  slump  in  a  better  manner  than 
have  most  industries. 

The  index  of  activity  in  the  electrical 
manufacturing  industry  based  on  con¬ 
sumption  of  electrical  energy  stands  at 
165.2  for  February,  as  compared  with 
151.8  in  February  last  year.  Compara¬ 
tive  indexes  of  productive  activity  for 
the  period  1923-25  as  100  and  adjusted 
for  number  of  working  days  are  shown 
in  the  following  table : 

February,  19Sn .  165.2 

January,  lib'JO .  156.2 

December,  1929 .  157.0 

November,  1929 .  169.5 

February,  1929 .  151.8 

Average  flr.st  two  month.s  1930 .  160.7 

.\verage  first  two  months  1929 .  141.6 
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Business  Is  Good 


OTHER  than  the  radio  field. 

current  business  in  the  elec¬ 
trical  industry  is  good.  Utilities’ 
energy  sales  and  revenues  are 
running  about  6  per  cent  above 
the  first  quarter  of  last  year  and 
their  budget  expenditures  for  the 
first  quarter  aggregate  $200,- 
000.000. 

Confidential  reports  from 
electrical  manufacturers  find 
sales  are  better  than  last  year 
and  in  some  instances  6  to  10  per 


cent  above.  Both  central  station 
and  industrial  sales  are  occurring 
in  normal  volume  and  appliances 
are  moving  well.  In  comparison 
with  many  industries  the  elec¬ 
trical  industry  has  good  business 
at  present  and  in  prospect. 

On  the  whole,  it  looks  as 
though  1930  will  run  about  4  per 
cent  better  than  1929.  This  is 
not  a  normal  increase,  but  it 
must  be  remembered  that  192‘^> 
was  an  exceptionally  good  year. 


Tariff  on  Cedar  Poles 

The  present  tariff  bill  places  a  duty 
on  Western  red  cedar  poles.  This  has 
I)een  done  without  a  hearing  and  West¬ 
ern  red  cedar  pole  producers  are  much 
disturbed,  claiming  the  duty  will  in¬ 
crease  the  cost  of  poles  and  have  a  detri¬ 
mental  effect  on  rural  electrification.  A 
large  volume  of  cedar  poles  are  pro¬ 
duced  in  Canada  and  have  been  coming 
in  duty  free.  It  is  claimed  the  duty  is  a 
selfish  move  on  the  part  of  very'  minor 
lumber  interests  in  the  Northwest, 
where  the  cedar  pole  supply  is  about 
exhausted  and  poles  can  be  had  only  at 
higher  costs  than  prevail  in  Canada. 

T 


Trade  Commission  Approves 
Trade  Practice  Findings 

The  Federal  Trade  Commission  has 
approved  the  findings  of  trade  practice 
conferences  in  relation  to  certain  indus¬ 
tries  additional  to  those  mentioned  in 
last  week’s  issue.  In  addition  to  the 
outlet  box  and  conduit  fittings  and  elec¬ 
trical  mica  industries,  findings  have 
been  ratified  in  the  carbon,  flexible  cord, 
heater  cord,  molded  products  and  vul¬ 
canized  fiber  section. 

Rules  in  these  industries  are  set  up 
by  the  commission  and  divided  into 
two  groups,  as  in  the  case  of  the  others 
already  referred  to.  Those  in  group  1 
are  regarded  by  the  commission  as  con¬ 
demning  unfair  methods  of  competition 
in  violation  of  the  law,  and  these  rules 
were  affirmatively  approved.  Those  in 
group  2  include  e.xpressions  of  the  trades 
concerned. 

T 

Manufacturers  Oppose 
Patent  Law  Change 

Opposition  to  the  proposed  change.s 
in  patent  law  provided  by  the  Dill  bill 
has  been  voiced  by  the  National 
Electrical  Manufacturers’  Association 
through  the  approval  by  its  executive 
committee  on  February  28  of  a  report 
of  its  committee  on  legislation  affecting 
electrical  manufacturers.  This  bill 
(S.3381),  introduced  in  the  Senate  by 
Mr.  Dill  on  January  31,  provides  that 
the  defendant  in  a  suit  for  infringement 
of  patent  may  interpose  as  a  complete 
defense  proof  that  the  plaintiff  is 
violating  the  anti-trust  laws. 

The  report  states  that  the  bill  is 
unjust  and  inequitable  and  if  enacted 
into  law  would: 

1.  Seriously  impair  established  property 
rights  in  patents  to  the  detriment  of  inven¬ 
tors  and  industry. 

2.  Inject  into  the  trial  of  patent  infringe¬ 
ment  suits,  now  sufficiently  complex,  new 
and  dangerous  issues. 


3.  Practically  prevent  the  issuance  of 
temporary  injunctions  in  patent  infringe¬ 
ment  cases. 

4.  Cause  widespread  loss  to  innocent 
workmen  and  other  members  of  the  public. 

The  bill  is  now  before  the  Senate 
committee  on  patents,  to  which  it  was 
referred,  and  its  various  aspects  will  lx* 
considered. 


Copper  Prices  Steady 


March  19.  1930  March  26,  1930 


Copper,  electrolytic.. . . 

Cents  per 
Pound 

18 

Cents  per 
Pound 

18 

Lead,  .4m.  S.  &  R.  price 

51 

5  75 

Antimony . 

8J 

8 

Nickel,  ingot . 

35 

35 

Zin?,  spots . 

5  25 

5.20 

Tin,  straits . 

36 

m 

Aluminum,  99  per  cent 

24.30 

24  30 

▼  T  T 


General  Electric  Reports 


Best  Year 


Nineteen  twenty-nine  was 

the  best  year  in  the  history  of  the 
General  Electric  Company  in  volume  of 
orders  received,  shipments  billed,  total 
profits  and  earnings  on  common  stock. 
Orders  received  increased  28  per  cent, 
sales  bills  increased  23  per  cent,  net  in¬ 
come  from  sales  24.5  per  cent  and  earn¬ 
ings  per  share  on  common  stock  25 
per  cent. 

Any  declines  which  may  have  taken 
place  in  general  business  toward  the 
end  of  1929  are  certainly  not  reflected  in 
the  year’s  operations  of  the  General 
Electric  Company.  Profits  available  for 
dividends  amounted  to  $67,289,880, 
which  is  equivalent  after  dividends  on 
special  .stock  to  $8.97  a  share,  against 
$7.15  a  share  for  1928.  Orders  received 
during  the  year  amounted  to  $445,802,- 
519,  against  $348,848,512  in  1928. 
Unfilled  orders  at  the  end  of  the  year 
were  $94,623,000,  which  is  an  increase 
of  30  per  cent. 

An  interesting  feature  of  General 
Electric’s  year  was  the  consolidation  of 
manufacture  of  related  products  at  one 
place.  Substantial  expenditures  were 
made  for  this  purpose  and  the  policy  has 
been  found  to  improve  service  and  effi¬ 
ciency  and  to  reduce  costs.  The  report 
shows  that  in  1929  the  company  spent 
nearly  $20,000,000  on  manufacturing 


in  History 

plant,  and  the  net  book  value  at  which 
the  plant  was  carried  at  the  end  of  1929 
is  $49,236,288,  or  $1,679,499  more  than 
at  the  end  of  1928. 

The  earning  statement  of  the  General 
Electric  Company  for  1929  and  for  1928 
is  shown  in  the  following  table: 


1929 

1928 

Net  sales  billed . 

.  $415,338,094  $337,189,422 

Less:  Cost  of  sales . 

.  365,942,197 

297,528,191 

Net  income  from  sales . . 

.  $49,395,896 

$39,661,230 

Income  from  other  sourcee: 
Income  from  aMOciated 
companies  and  miscel- 


laneous  securities . 

Interest  and  disoount . 

Income  from  U.S.  Govern¬ 
ment  securities . 

RoyaltiM  ftnd  sundry  rev- 

$9,681,386 

3,153,044 

3,929,834 

4,661,814 

$8,077,245 

2,982,000 

3,605,780 

3,006,176 

$21,426,079 

$17,671,201 

Total  income . 

$70,821,976 

$57,332,432 

Less;  Interest  payments. 
Addition  to  general  re¬ 
serve . 

$450,806 

3,081,289 

$321,678 

2,856,948 

$3,532,096 

$3,178,626 

Profit  available  for  divi¬ 
dends . 

Less:  6  per  cent  dividends 
on  special  stock . 

$67,289,880 

2,574,819 

$54,153,806 

2,574,655 

Profit  available  for  divi¬ 
dends  on  common  stock 
Less:  Regular  cash  divi¬ 
dends  on  common  stock 
Extra  cash  dividends 
on  common  stock... 

$64,715,060 

32,449,285 

7,210.949 

$51,579,150 

28,843,769 

14,421,887 

Surplus  for  the  year. . . . 

$25,054,826 

$8,313,494 
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Market  Conditions 


CONFIDENTIAL  INFORMATION  received  from  leading 
electrical  manufacturers  this  week  indicate  1930  business  to 
date  is  equal  to  and  in  some  lines  slightly  in  excess  of  1929 
figures.  As  1929  was  an  exceptionally  good  year  the  comparison 
reflects  a  situation  considerably  better  than  was  anticipated. 

- Demand  for  electrical  equipment  in  the  East  is  easing  a 

little,  both  power  company  and  industrial  orders  being  somewhat 
spotty. 

- The  Middle  West  is  looking  with  optimism  to  the  future, 

though  business  has  not  recovered  with  the  alacrity  anticipated  earlier 
in  the  year. 

- Activity  in  the  utilities  features  business  on  the  Pacific 


Coast. 


▼  ▼ 


MIDDLE  WEST 

— Recovery  of  kusiness  has  been 
someivhat  slower  than  anticipated 
earlier  in  the  year,  but  it  is  gen¬ 
erally  felt  that  improvement  is  being 
made  and  the  future  is  looked'upon 
more  optimistically.  Some  curtail¬ 
ment  of  automotive  production  has 
been  necessary  with  the  resultant 
lessened  production  in  allied  lines, 
but  the  advent  of  spring  will  no 
doubt  materially  correct  this  can- 
dition. 

— Increasfj)  construction,  together 
with  a  healthy  demand  from  agri¬ 
cultural  implement  manufacturers, 
has  benefited  the  steel  industry.  The 
various  utility  companies,  together 
with  the  railroads,  are  proceeding 
conservatively  and  arc  exerting  con¬ 
siderable  corrective  influence  on 
general  business. 

An  interesting  project  scheduled  for 
the  near  future  is  the  construction  of 
a  110-mile,  220,000-volt  high  line  in  the 
Chicago  area.  Some  of  the  orders 
placed  this  week  include  substructure  of 
substation  to  cost  $30,0(X),  4(X),000  lb. 
triple-braid  weatherproof  wire  and  cable 
and  60.(KX)  lb.  of  wiping  solder. 

Jobbers’  sales  continue  to  hold  up 
well.  While  some  spottiness  is  quite 
evident,  general  business  is  fairly  satis¬ 
factory,  Most  appliances  are  moving 
in  fair  volume  with  no  outstanding  ex¬ 
ceptions. 

CONSTRUCTION  PROJECTS 

Little  Wolf  Power  Company,  New  Lon¬ 
don,  Wis.,  has  secured  permission  for 
liydro-electric  power  plant  on  Little  Wolf 
River,  to  cost  about  $200,000.  Division  of 
Architecture  and  Engineering.  Springfield, 
111.,  will  receive  bids  until  .\pril  8,  for 
electric  supplies,  coal  and  ash-handling 
equipment,  etc.  Greer  Steel  Company, 
Dover,  Ohio,  has  plans  for  power  plant  to 


▼ 


cost  $50,000.  Versailles,  Ohio,  plans  ex¬ 
tensions  and  improvements  in  municipal 
power  plant.  William  Brothers  Boiler  & 
Manufacturing  Company,  Minneapolis. 
Minn.,  plans  addition  to  cost  $100,000. 
••Mexandria,  Minn.,  will  soon  take  bids  for 
equipment  for  municipal  power  plant. 


SOUTHEAST 

— While  activities  over  the  terri¬ 
tory  as  a  xohole  arc  somcxvhat  sloxv, 
general  conditions  arc  improx'ing 
and  the  x'olume  of  electrical  busi¬ 
ness  is  satisfactory. 

The  largest  order  reported  last  week 
was  for  oil  circuit  breakers  amounting 
to  $80,000  and  placed  by  a  Georgia 
company.  The  city  of  Jacksonville 
ordered  underground  cable  amounting  to 
approximately  $25,000.  One  company’s 
metering  e(|uipment  orders  last  week 
aggregated  $15,300  and  its  distribution 
transformers  orders  $6,900.  Some  other 
central-station  orders  were  for  creosoted 
pine  poles  totaling  $6,115,  30,000  lb.  of 
No.  2  stranded  copper  wire  and  8,000  ft. 
of  paper-insulated  cable.  A  Florida 
power  company  ordered  one  car  of  solid 
and  .stranded  bare  copper.  Conduit  and 
switchboard  for  an  office  building  under 
construction  in  Atlanta  was  ordered  last 
week  to  the  extent  of  $21,000.  Wiring 
materials  amounting  to  $5,000  were 
ordered  on  a  rayon  plant  construction 
job  in  Tennessee  and  $2,500  of  similar 
material  was  purchased  for  a  theater 
being  built  in  .South  Georgia.  Four 
municipal  distribution  plants  in  Georgia 
each  placed  orders  for  one  carload  of 
ZMA  poles. 

CONSTRUCTION  PROJECTS 

Southern  Cotton  Gil  Company,  Memphis, 
Tcnn.,  will  build  additions  reported  to  cost 
$100,000.  Wilson,  N.  C.,  will  receive  bids 


until  April  2  for  a  5,000-kw.  turbo-gen¬ 
erator  unit,  switchboard  and  other  equi])- 
ment  for  municipal  power  plant.  Birming¬ 
ham,  Ala.,  plans  installation  of  floodlighting 
system  at  municipal  airport.  Marion 
County  Power  Company,  Ocala,  Fla.,  is 
completing  plans  for  hydro-electric  power 
plant  on  Oklawaha  River,  to  cost 
$1,000,000. 


EASTERN 

— Electrical  equipment  demand 
at  Nexv  York  shoxvs  an  casing 
tendency  and  the  close  of  March 
finds  trade  at  a  loxvcr  lex’cl  than  for 
a  number  of  xveeks  past.  Poxver 
company  demand  is  spotty  and  com¬ 
mitments  are  of  small  character. 
Industrial  orders  folloxv  the  same 
trend,  but  xvith  a  heavier  quota  of 
inquiries  to  give  encouragement  in 
the  early  future. 

— JoBHERS  REPORT  TRADE  aS  dull  OUd 
price  X'ariations  in  that  branch  of 
trade  are  not  improx’ing  the  situa¬ 
tion.  Airport  lighting  apparatus 
gix'cs  bright  prospects. 

Central-station  account  is  centered 
primarily  in  substation  equipment.  A 
power  utility  in  New  Jersey  has  ordered 
a  (luantity  of  switchgear  from  a  New 
York  manufacturer,  costing  $45,000.  A 
central  station  in  Texas  has  contracted 
with  the  same  maker  for  similar  appa¬ 
ratus  to  the  sum  of  $30,000.  A  power 
company  in  northern  New  York  has 
purchased  a  quantity  of  regulators  from 
a  New  York  producer,  to  cost  $27,000. 
Wire  and  cable  are  lagging  and  line 
equipment  is  following  as  a  close  second. 
A  manufacturer  of  high-tension  in¬ 
sulators  says  that  both  Fel  ruary  and 
March  show  reduced  volume  of  sales,  as 
compared  with  January,  as  well  as  with 
the  corresponding  pericxl  of  a  year  ago. 

The  municipal  power  department. 
Seattle,  Wash.,  has  placed  a  contract 
with  the  Westinghouse  Electric  &  Man¬ 
ufacturing  Company  for  generators, 
exciters,  transformers  and  auxiliary 
equipment  for  a  hydro-electric  power  de¬ 
velopment.  totaling  $1,029,359.  It  is 
understood  that  an  award  will  be  made 
to  the  .S.  Morgan  Smith  Company, 
York,  Pa.,  for  two  83,000-hp.  water 
turbines  at  a  price  of  $563,000,  and  for 
two  relief  valves  at  $125,900. 

Marine  account  is  growing  brisk  and 
sizable  commitments  are  being  given 
for  electrical  equipment.  The  General 
Electric  Company  will  furnish  electric 
apparatus  and  propulsion  machinery, 
with  complete  accessories,  for  two 
tugboats  for  the  Mystic  .Steamship  Com¬ 
pany,  Boston,  Mass.,  and  electric  equip¬ 
ment  for  four  similar  boats  of  Diesel- 
electric  type  for  the  Erie  Railroad.  The 
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Westinghouse  Electric  &  Manufacturing 
Company  has  received  a  contract  for  all 
underdeck  motors  and  controls  for  two 
tankers  for  the  Standard  Shipping  Com¬ 
pany,  New  York,  including  four  300-kw. 
and  two  175-kw.  generator  units,  voltage 
regulators,  etc. 

CONSTRI  CTION  PROJECTS 

Westchester  Lighting  Company,  Mount 
V'ernon,  N.  Y.,  will  build  power  substation 
at  Mount  Kisco,  to  cost  $100,000.  New 
Kanawha  Power  Company,  New  York,  has 
approved  plans  for  hydro-electric  power 
plant  on  New  River,  near  Gauley,  W.  Va., 
to  cost  $4,000,000.  Public  Service  Electric 
&  Gas  Company,  Newark,  N.  J.,  has  ap¬ 
proved  final  plans  for  pow'er  substations  at 
Newark,  to  cost  $700,000,  and  at  Kearny 
to  cost  $450,000.  Duqucsne  Light  Com¬ 
pany,  Pittsburgh,  Pa.,  has  filed  plans  for 
addition  to  power  plant  on  Brunot  Island, 
to  cost  over  $1,000,000.  Pittsburgh  Plate 
Glass  Company,  Pittsburgh,  will  build  ad¬ 
dition  to  plant  at  Ford  City,  Pa.,  to  cost 
more  than  $400,000,  and  has  plans  for  a 
factory  branch  and  distributing  plant  at 
Nashville,  Tenn.,  to  cost  $80,000.  Veterans’ 
Bureau,  Washington,  D.  C.,  will  receive 
bids  until  April  29  for  electric  equipment 
and  distributing  systems  at  the  Veterans’ 
Hospital,  North  Chicago,  Ill.,  as  per  specifi¬ 
cations  on  file. 

❖ 

PACIFIC  COAST 

— Utility  purchases  continue  to 
predominate  in  the  local  market, 
with  industrials  staging  a  fair  come¬ 
back.  Export  business  is  also  z'ery 
fair,  especially  to  our  overseas 
possessions. 

— Prospective  power  mergers  have 
temporarily  postponed  various  proj¬ 
ects,  both  construction  and  conp- 
mcrcial.  and  a  general  disposition 
to  azL'ait  spring  conditions  has  likc- 
zi’ise  postponed  several  stadium  and 
building  floodlighting  jobs. 

General  electric  company  has  been 
awarded  the  order  for  etjuipment  valued 
at  approximately  $15,000  for  amber 
floodlighting  of  Shell  Building.  Gen¬ 
eral  electric  also  reports  receiving  order 
for  three  667-kva.  transformers  valued 
at  $9,000  for  San  Francisco.  Other 
machinery  orders  cover  $30,000  worth 
of  distribution  transformers  for  Los 
Angeles,  a  $15,000  Westingbouse  super¬ 
visory  equipment  for  Glendale  and 
transformers  for  the  Oakland  pumping 
plant.  The  outstanding  machinery  order 
for  1930,  estimated  value  $1,250,000, 
covering  the  new  power  plant  for  Seat¬ 
tle,  is  reported  by  the  Westinghouse 
San  Francisco  office.  Other  power  pur¬ 
chasing  covers  five  assorted  carloads  of 
bare  copper  and  weatherproof  wire  for 
San  Joaquin  Valley  construction,  a 
6-mile,  11, 000- volt  line  for  winters  and 
a  carload  each  of  crossarm  braces  and 
miscellaneous  hardware.  Contemplated 


power  construction  announced  covers  a 
$3,500,000  steam  plant  for  Fresno, 
$400,000  for  new  substations  near  by 
and  $100,000  pole  line  construction. 
The  city  of  Fallon  may  spend  $110,000 
for  a  municipal  power  plant.  The  city 
of  San  Francisco  is  placing  a  $30,000 
lamp  contract. 

Pump  and  motor  sales  involving  ma¬ 
chines  from  25  hp.  down  to  irrigation 
and  orchard  districts  in  eastern  Wash¬ 
ington  are  reported  brisk  by  Seattle 
jobbers,  last  week’s  movement  totaling 
at  least  50  units.  Motor  sales  to  lumber 
manufacturing  plants  and  allied  indus¬ 
trials,  for  additions  and  replacements, 
also  are  good.  City  of  Tacoma  plans  a 
$5,000  expenditure  for  ornamental  lights 
on  Puyallup  Bridge  and  city  of  Portland 
is  planning  similar  installations  on  three 
viaducts  and  two  streets.  Fire  and 
police  alarm  cable  systems  are  being 
planned  for  the  business  district  in 
Everett,  Wash.,  and  interstate  (Seattle) 
chamber  of  commerce.  Utilities  Com¬ 
pany,  Spokane,  will  .start  inclosing  tele¬ 
phone  wires  in  lead  cables,  the  work  to 
take  three  years’  time,  involving  a  $100,- 
000  outlay.  A  Diesel  engine  electric 
power  unit,  the  largest  single  installation 
of  its  kind  on  the  Pacific  Coast,  is 
planned  for  McMinnville,  Ore.,  and  the 
town  of  Eugene,  Ore.,  is  considering  a 
standby  steam  unit. 

CONSTRUCTION  PROJECTS 

Pasadena,  Calif.,  plans  equipment  storage 
and  distributing  plant  for  municipal  light 
department  to  cost  $80,000.  Southern  Cali¬ 
fornia  Edison  Company,  Los  Angeles,  plans 
addition  to  steam-operated  electric  power 
plant  at  Long  Beach,  to  cost  over  $1,000,- 
000.  Culver  City,  Newport  Beach,  Por- 
tersville  and  Huntington  Beach,  Calif., 
plan  ornamental  lighting  systems.  Pendle¬ 
ton,  Ore.,  plans  ornamental  lighting  system. 
Puget  Sound  Power  &  Light  Company, 
Seattle,  Wash.,  has  plans  for  power  sub¬ 
station  to  cost  $50,000.  Bureau  of  Recla¬ 
mation,  Denver,  Colo.,  will  receive  bids 
until  April  25,  for  high-pressure  gates 
with  hydraulic  hoists,  conduit  linings,  etc., 
for  Owyhee  Dam  project.  Ore.  (Specifica¬ 
tion  510).  Phoenix  Indian  Sanatorium, 
Phoenix,  Ariz.,  will  receive  bids  until 
April  4,  for  electric  supplies,  as  per  specifi- 
catiop*^  on  file. 

♦ 

SOUTHWEST 

— The  general  business  situation 
in  the  St.  Louis  district  can  be  de¬ 
scribed  as  a  condition  of  watchful 
zvaiting.  Industrial  concerns  are 
buying  only  for  present  needs  and 
none  are  carrying  stocks  of  any 
consequence.  This  condition  has 
been  noted  for  sez’eral  weeks. 

Lead  mines  in  southeast  Missouri  have 
some  important  improvements  under 
consideration,  but  all  are  holding  back 
on  account  of  the  low  price  of  metals. 
Contracts  reported  closed  are  for  a 


312-kva.  engine-driven  generator  cost¬ 
ing  $5,000,  a  bank  of  two  transformers 
for  factory  substation  costing  $1,800  and 
a  lot  of  small  motors  totaling  $750. 

CONSTRUCTION  PROJECTS 

Ozark  Utilities  Company,  Pleasant  Hill, 
Mo.,  plans  power  plant  at  Hermitage,  Mo., 
to  cost  $90,000.  St.  Louis,  Mo.,  plans  in¬ 
stallation  of  airport  lighting  system,  in 
connection  with  $2,000,000,  municipal  air¬ 
port  project.  Kansas  City,  Kan.,  will  re¬ 
ceive  bids  until  April  9  for  stokers  and 
other  power  equipment.  Southwestern  Gas 
&  Electric  Company,  Shreveport,  La.,  will 
install  ornamental  lighting  system  at  De- 
Queen,  Ark.  Arkansas  Portland  Cement 
Company,  Okay,  Ark.,  plans  extensions  to 
cost  $100,000.  Silver  Domes  Mining  Com¬ 
pany,  Marfa,  Tex.,  plans  hydro-electric 
power  plant  on  Rio  Grande  River,  to  cost 
over  $400,000.  West  Texas  Utilities  Com¬ 
pany,  Abilene,  Tex.,  plans  transmission  line 
from  Estelline  to  Turkey,  Tex.,  28  miles. 

♦ 

NEW  ENGLAND 

— Industrial  equipment  sales  con¬ 
tinue  steady.  Small  tnotors  are 
outstanding  in  the  demand  for  elec¬ 
trical  equipment.  Inquiries  are  in¬ 
creasing  for  heavy  electrical  equip¬ 
ment.  Central-station  supplies  are 
spotty. 

During  the  past  week  orders  for  small 
motors  showed  an  encouraging  trend 
for  the  first  quarter.  Manufacturers  in 
this  district  will  probably  show  an  in¬ 
crease  in  the  sales  volume  as  compared 
with  last  year.  Industrial  equipment  is 
in  good  demand.  Recently  orders 
amounting  to  about  $125,000  for  heavy 
machinery  drives  were  received,  (jen- 
eral  scheduled  materials  are  steady.  In¬ 
terest  is  reported  in  street  lighting 
equipments  and  appropriations  in  this 
district  by  many  towns  indicate  nu¬ 
merous  extensions  and  additions.  A 
demand  for  border  lights  and  flood  lights 
for  playground  and  park  illumination  is 
reported  and  inquiries  are  being  received 
in  good  volume.  Orders  for  central- 
station  supplies  are  being  received  for 
small  lots,  including  insulators,  cable  and 
outside  control.  It  is  expected  that  a 
large  order  of  line  material  will  be 
closed  shortly  for  a  Maine  location.  In¬ 
terest  in  heavy  power  equipment  is 
centered  on  turbo-generators,  of  which 
a  number  are  under  consideration.  Mer¬ 
chandising  sales  show  a  steady  gain. 

CONSTRUCTION  PROJECTS 

Edison  Electric  Illuminating  Company, 
Boston,  Mass.,  plans  switchboard  station 
and  cable  tunnel  under  Mystic  River,  near 
Charleston,  reported  to  cost  $500,000;  and 
has  plans  for  underground  conduit  sys¬ 
tems  in  various  Boston  streets.  Atlantic 
Works,  Inc.,  East  Boston,  Mass.,  will  make 
extensions  at  shipyard  to  cost  over  $100,- 
000.  Fall  River  Electric  Company,  Fall 
River,  Mass.,  plans  power  substation  to 
cost  ^,000. 
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New  Equipment  Available 


Circuit  Breaker  Has 
Magnetized  Arc  Zones 

Ax  INDOOR  OIL  CIRCUIT  BREAKER  for  the 
control  and  protection  of  generators  and 
feeders  in  central  stations  and  for  use 
in  industrial  plants  where  the  service  is 


severe  has  been  announced  hy  the  Condit 
Electrical  Manufacturing  Corporation, 
Boston,  Mass,  It  is  (lesignated  tvpe 
E-114. 

A  sturdy,  rugged  frame  construction 
is  used,  especially  designed  for  rigidity 
to  assure  proper  functioning  of  the 
mechanism,  positive  contact  alignment 
and  strength  to  resist  unbalanced  stress 
and  strain.  The  tanks  are  of  heavy 
gage  steel,  elliptical  in  shape  and  heavily 
welded  at  the  ends  and  bottom.  A  tank 
lining  of  high  dielectric  material  is  also 
provided. 

Quick-clearing,  high-speed  interrup¬ 
tion  is  secured  hy  an  arcing  contact 
structure  which  combines  the  desirable 
advantages  of  magnetized  arc  zones, 
thermal  absorption  capacity  and  occluded 
contacts,  along  with  a  low  inertia,  in¬ 
stantaneous  type  mechanism  and  elec¬ 
tromagnetic  accelerators,  according  to 
the  manufacturer. 

The  tyi)e  I'-114  oil  circuit  breakers 
are  for  cell  structure,  truck  or  platen 
mounting,  furnished  for  2,(MK)  amp.  or 
less  at  I.S.IMM)  volts,  with  an  estimated 
interrupting  capacitv  of  14,000  amp.  at 
15.(M)0  volts. 

▼ 

STANDARDIZED  DRIVE  FOR  ELEVATORS 

which  is  compact  and  quiet  at  all 
speeds  has  been  announced  by  H.  \\’. 
Caldwell  &  Son  Company,  Chicago.  It 
is  built  to  operate  centrifugal  discharge, 
perfect  discliarge  or  continuous  bucket 


elevators  requiring  3  to  15  hp.  The 
first  reduction  of  the  drive  is  made  up 
of  a  ruggedly  built,  fully  inclosed  wdrm- 
gear  speed  reducer  to  which  a  motor  is 
coupled.  The  second  reduction  in  speed 
is  made  by  a  Link-Belt  roller  chain 
drive.  It  acts  as  a  fle.\ible  connection 
between  the  reducer  shaft  and  head 
shaft. 

• 

Positive  Overload  Protection  for 
fractional-horsepower  motors  is  now 
possible,  it  is  claimed,  with  a  new 
device  announced  hy  Cutler-Hammer, 
Inc.,  .Milwaukee,  Wis.  Protection  and 
control  are  the  two  purposes  of  this  new 
device.  .\n  accurate  thermal  overload 
tripping  mechanism  guards  motor  burn¬ 
outs,  blown  fuses  and  other  electrical 
troubles.  Convenient  starting  and 
stopping  control  is  provided  by  push 
buttons.  This  motor  switch  is  ideal  for 
use  with  home  and  shop  appliances  and 
tools,  including  .such  e(|ui|)ment  as  wash¬ 
ing  machines,  shoe  repair  machines, 
house  pumps,  etc. 

T 

Terminal  Distributes 
Electrostatic  Stresses 

A  NEW  FORM  OF  II  IGIl-VOLTAGE  TER¬ 
MINATOR  (pothead  or  end  bell)  for  seal¬ 
ing  ends  of  lead-covered  cables  has  been 


announced  by  the  Delta-Star  Electric 
Company,  Chicago,  Ill.  .Among  the 
outstanding  features  are  simplification 
and  reduction  in  the  number  of  parts 
and  the  new  arrangement  of  skirts  on 


the  porcelain  units  closer  at  the  top 
than  at  the  bottom,  thus  distributing  the 
electrostatic  stresses  and  raising  the  wet 
flashover  ratio. 

▼ 

Double-Pole  Switch 
with  Overload  Relay 

A  SINGLE-PHASE  STARTING  SWITCH  for 
motors  operating  refrigerating  machines, 
compressors,  pumps,  oil  burners  and 
other  motor-driven  devices  governed  by 


either  two-wire  or  three-wire  control 
has  been  announced  by  the  Allen- 
Bradley  Company,  286  Greenfield 
Avenue,  Milwaukee,  Wis. 

It  is  a  double-pole  magnetic  switch 
with  thermal  overload  relay  and  has  a 
ma.ximum  rating  of  hp.,  110  volts 
and  3  hp..  220  volts.  A  imifiue  feature 
of  this  starting  switch  is  the  operating 
coil,  which  has  a  double  winding  for 
.'^eries-parallel  connections,  permitting 
the  switch  to  be  used  interchangeably 
up  to  and  including  1^  hp.  for  110-  or 
220-volt  motors  by  simply  changing  the 
terminal  connections  of  the  operating 
coil.  This  innovation  increases  the 
flexibility  of  the  switch  and  reduces  the 
number  of  switches  to  be  carried  in 
stock  to  meet  normal  requirements. 

T 

Time  Switch  of 
60-Amp.  Capacity 

.A  HoROLECTRICAL  time-  SWITCH  for 
(jpening  and  closing  electric  circuits  has 
been  announced  by  the  Horolectrical 
Corporation,  216  West  Fourteenth 
Street,  New  York  City.  It  is  a  new 
time  switch,  dimensions  being  appro.x- 
imately  1 1  in.  high  by  5  in.  wide  by  4 
in.  deep.  There  are  two  models,  one 
hand  wound,  with  an  accurate  eight-day 
movement,  the  other  electrically  wound. 
A  universal  motor,  operating  on  110-125 
volts,  a.c.  or  d.c.,  is  used.  The  switch  is 
of  60  amp.  capacity.  The  finish  is  black 
baked  enamel. 
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G&W  Type  “T”  CAPNUT  POTHEAD 


POTHEADS 
UNDERGROUND 
CABLE  BOXES 
AUTOMATIC 
TRANSFER  SWITCHES 
OIL  and  AIR  BREAK 
DISCONNECTS 
SERIES  CUTOUTS 
GROUND  PIPE  CAPS 
CONDUIT  BELLS 
CABLE  HEADS 
CABLE  COUPLINGS 
CABLE  SUPPORTS 
INSULATING  SLEEVES 
INSULATING  COMPOUND 


The  three-piece  copper  terminal  fitting  is  the 
most  simple  and  effective  capnut  design  ever 
developed  for  potheads. 

Upper  lugs  are  interchangeable  for  verti¬ 
cal  or  horizontal  cable  and  bus  connection. 

Closed  hoodnut  on  top  of  porcelain  makes 
an  oiltight  and  watertight  seal. 

Type  “T”  potheads  are  available  in  any 
voltage  or  ampere  rating  and  in  eight  differ¬ 
ent  shapes. 

Let  us  show  you  how  you  will  be  benefited 
by  the  use  of  G  &  W  potheads  on  your  next 
installation. 

Send  us  your  cable  data  and  we  will  sub¬ 
mit  quotations  and  prints  on  a  pothead  that 
exactly  suits  your  requirements. 


BY  CLAMPING 
kFFELT  OF 
HIXYD  NUT 


COMPLETPIY 
CLOSED 
HOOD  NtT 


Let  us  know  what  you  want. 

NEW  BULLETIN  “B”  LISTS  COMPLETE  LINE  OF  OUTDOOR  CAPNUT  POTHEADS 


Potheads  Subway  Boxes  Cable  Terminal  Devices  Automatic  Transfer  Switches 

G  S'W  Electric  Speci^ty  C®. 

7780  Dante  Avenue,  Chicago  f  r  t  f  Representatives  in  Principal  Cities 
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money 

You  Qain 
in  Three  W ays 
by  This  Sure 
Method 
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saving  investment 

The  fact  that  S&C  Fuses  can  be  refilled  only 
at  the  factory  works  to  your  advantage  in 
three  ways,  viz: 

1.  You  are  assured  that  the  next  operation  of  the  fuse 
will  not  be  hampered  by  any  injury  that  might  have 
occurred  in  the  previous  operation. 

2.  Because  the  refilling  of  an  S&C  Fuse  is  in  fact 
the  rebuilding  of  it,  you  receive  back  a  fuse  that  is 
in  every  way  the  same  as  new  and  therefore  all 
depreciation  in  the  original  investment  is  auto¬ 
matically  wiped  out. 

3.  Regardless  of  the  age  of  the  fuse  sent  in  for  refill¬ 
ing,  it  is  returned  to  you  with  all  the  latest  improve- 
.  ments  ready  to  give  you  the  dependability  of  the 
most  modern  product  of  the  S&C  factory — and 
there  is  no  additional  charge  beyond  the  regular 
charge  for  refilling. 

This  means  that  the  S&C  Fuse  offers  a  service  in 
protection  which  can  always  be  maintained  at  the 
highest  point  of  efficiency.  And,  as  the  best  pro¬ 
tection  you  can  buy  is  bound  to  be  the  cheapest  in 
the  long  run,  the  S&C  Fuse  with  factory-refill  service 
is  a  money  saving  investment. 


SCHWEITZER  ANn  CONRAD  INC 


4435  RAVENSWOOD 


CHICAGO.  lUJNOIS  USA 


BDHton  Buffalo  Duluth  ^  St.  Louis  Denver  Seattle 

New  York  Fitluburph  D«-troit  iji,  l  Do  ■■  iicDarntr  Kansas  t’ity  Dallas  San  Pranei.seo 

I’hilailelphiii  Cli'velaiMl  Hirniinpham  iraoe  MarK  Keg.  U  3- rai.  Uii.  o^iaha  Salt  Lake  t'ity  Los  Aiureles 

Japan.  T.  Hascarawa  Co..  Osaka 
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The  Fibre  Conduit  Co 

ORANGEBURG,  NEW  YORK 

SOLE  SELLING  AGENTS 

Johns  -Manyille 

'new  YORK  CHICAGO  CLEVELAND 
SAN  FRANCISCO  TORONTO 
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ORANGEBURG  FIBRE  CONDUIT 

Keep  down 

conduit  trucking  costs  .... 

The  cost  of  hauling  underground  conduit  successful  use  for  every  variety  of  underground 
to  the  point  of  installation  is  often  high.  electric  circuits  all  over  the.world.  Its  37  years 


JL  to  the  point  of  installation  is  often  high. 
Here  again  the  uniform  five-foot  lengths  of 
Orangeburg  Fibre  Conduit  offer  an  economy. 
Because  of  this  feature,  trucks  can  be  fiilly 
loaded  with  Orangeburg  Conduit.  The  load 
can  be  piled  high  and  evenly.  Of  course,  when 
installation  is  underway  the  five-foot  lengths 
promote  speed.  Orangeburg  Fibre  Conduit  is  in 


successful  use  for  every  variety  of  underground 
electric  circuits  all  over  the.world.  Its  37  years 
of  success  make  it  the  leader  in  its  field. 

Our  engineers  are  familiar  with  all  problems 
in  connection  with  the  installation  of  under¬ 
ground  electric  circuits.  We  welcome  oppor¬ 
tunities  to  offer’  suggestions  or  to  prepare  esti¬ 
mates  on  your  conduit  requirements.  Address 
Johns-Manville,  292  Madison  Avenue,  N.  Y.  C. 


StandardsTODAYrhat  Give 

Reliability  to  the  Suspension  Insulator 

- - THE  GASKET  ASSEMBLY - 


IN  1912  OB  introduced  the  “gasket  assembly”  of 
the  metal  cap  and  porcelain  disc.  This  is  a 
method  for  providing  clearance  at  the  point  where 
the  edge  of  the  metal  cap  comes  in  actual  contact 
with  the  porcelain  disc.  This  method  was  de¬ 
vised  because  earlier  experience  had  shown  that  the 
metal  cap  could  and  did  impose  forces  which  were 
destructive  to  the  procelain  when  allowance  was  not 
made  to  compensate  for  the  greater  expansion  of 
the  metal. 

The  success  of  this  improvement  was  demonstrated 
by  the  fact  that  the  first  line  insulated  with  OB  sus¬ 
pension  units  embodying  this  assembly,  operated  for 
twenty-two  months  without  interruption — a  remark¬ 
able  record  at  that  time. 

It  is  not  without  significance  that  this  refinement  in 
assembly  is  today  the  standard  practice  for  assembly 
of  all  cap  and  pin  type  suspension  insulators. 


CAVE  IT  TO  THE  INDUSTRY  IN 

1912 

Ohio  Brass  Company,  Mansfield,  Ohio 
Canadian  Ohio  Brass  Co..  Limited 
Niagara  Falls.  Canada 

1200M 


NEW  YORK 
PHILADELPHIA 


CHICAGO  CLEVELAND  ST.  LOUIS  ATLANTA  DALLAS 
LOS  ANGELES  SAN  FRANCISCO  SEATTLE 


PORCELAIN 
INSULATORS 
LINE  MATERIALS 
RAIL  BONDS 
CAR  EQUIPMENT 
MINING 
MATERIALS 
VALVES 
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The  sturdy  appearance  of  MOLONEY 
transformers  leaves  a  lasting  impres** 
Sion  of  their  quality. 


MOLONEY  ELECTRIC  CO.,  SU  Louis,  Mo. 
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“THREE  E"  OITDOOR  CABLE 
ENT)  BELLS  are  made  in  both  in¬ 
verted  and  top  connected  weather¬ 
proof  types  to  meet  every  overhead, 
surface,  or  undersrround  need. 
There  is  a  style  of  proper  shape  and 
size  to  be  most .  practi<'al.  Easy 
to  install.  Groundinc  wedges  a.ssur« 
perfect  contact  with  cable  sheath 
eliminating  static  accumulation. 


“THREE  E”  (fiGOO)  TYPE  AIR 
BKE.4K  .SWITCHES  are  of  simple 
design  and  stiinly  constrm'tion. 
They  are  easy  to  install,  have  full 
floating  pressure  ••ontacts  anti  long 
rigid  bearings.  They  assure  sleet 
and  ice  protection. 


“THREE  E“  DOIBLE  BLADE 
SWITCHES  are  safe  under  short 
circuits  tsieausc  of  a  combination  of 
features  such  as  double  blades, 
ground-in  contacts,  and  heavy  lock- 
nig  bolts.  Here  is  cooler  operation, 
greater  ilurability.  and  tx-tter  con¬ 
tact. 


designed  by  experienced 
engineering  Talent 


“THREE  E”  OCTDOOR  HE.4VY’  DUTY  CHOKE  COIKS 

are  strong,  rigid,  and  withstand  heavy  surges.  Wound 
of  hani  drawn  copper  in  a  straight  cylinilrical  shape. 
Protected  on  ends  against  bird  troutiles.  Many  tyiies 
for  all  neetls. 


Men  who  understand  the  requirements  of 
this  growing  electrical  industry  design 
“Three  E”  High  Tension  Line  and  Station 
equipment.  Behind  this  talent  are  extensive 
and  modern  manufacturing  facilities. 
“Three  E“  equipment  is  engineered  for  easy 
expansion.  It  is  practically  constructed  to 
be  most  serviceable  under  every  operating 
condition  including  w  eather.  There  are  no 
inefficiencies  of  construction  to  require 
maintenance  and  replacements,  and  to  re¬ 
duce  the  service  life.  Ease  of  operation, 
safety,  and  economy  characterize  all 
“Three  E”  equipment.  Such  equipment  is  a 
profitable  investment  any  time. 

*“Service  Value”  =  Low  cost  per  year  of  service 

Electrical  Engineers  Equipment  Co. 

General  Offices  and  Factory:  MELROSE  PARK.  ILL. 

Cliirago  Hflire:  ‘iO.Y  W.  Wacker  Drive 
EiiHteni  Oflfre:  ‘.JI  Park  Row,  New  York 

Offices  in  alt  principal  lities 


Canadian  Kepresenlatire: 


NBtfhtn  Btark  COmtiom 

KKnto 


|t  Pays  to  use  the  ThreejE  catalog 
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COMPLETE 

EQUIPMENT 


A  few  of  the  many  switch¬ 
ing  stations  equipped  with 
Pacific  Electric  apparatus 
are  illustrated. 


fJur  experience  and  engi¬ 
neering  service  will  enable 
you  to  unify  responsibility 
and  secure  lower  installa¬ 
tion  costs. 


Pacific  Eleciric 


Bay  View,  San  Francisco,  Gal 


30  Church  St.,  New  York  City 
Allen  liuildinK,  Ilallas.  Texaa 
H.  W.  Heilman  KIdg.,  Lo.s  Angeles,  Cal. 
Liggett  Building.  Seattle.  Wasli. 

Public  Service  Bldg.,  Tulsa,  Okla. 
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SWITCHING 
and  SERVICE 


Additional  facilities  recently 
added  to  our  plant  enable  us 
to  give  fast  shipments  on 
complete  switching  stations 
for  oil  circuit  breakers,  air- 
break  switches,  current 
transformers,  steel  struc¬ 
tures,  fuses  and  fuse  cut¬ 
outs,  bus  fittings  and  sup¬ 
ports. 


^ufaclinm^  Corp 


Dunes  Highway,  Gary,  Indiana 


1700  Sansoin  St.,  Philadelphia,  Pa. 
Dwight  Building,  Kansas  City,  Mu. 
Symea  Building,  Denver.  Colo. 
Plymouth  Bldg.,  Minneapolis,  Minn. 
P.  O.  Box  263,  Phoenix,  Arlz. 

Bedell  Building,  Portland,  Ore. 
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ineir  great  lasting  strengtn  gives 
greatest  insurance  against  pole  breaks 
which  interfere  with  the  continuity 
of  electric  power  supply . 

The  poles  are  strongest  longest 

Quick  Shipment  Can  Be  Made  From  Stock 

International  Creosoting  &  Construction  Co. 
General  Office:  Galveston,  Texas 


Creosoted  YellowPine  Poles 
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CHAMPION 

SWITCHES 


CARLISLE  13.2  lev.  SVDSTAIIOH 

UNION  GAS  AHC  ELECTRIC  COHPANV 


PHOTOGRAPN 
fVRNISKCD  BV 
COlUMBIA  CMCINfERINC 
and  MAMACCMENI  CORP. 


A  riNE  LOOKING  ^CSTATION 
WITH  CHAMPION  HEAVY  DUTY 
SWITCHES  AND  BUS  SUPPORTS 


II KE  most  manufacturers,  we  always  knew  factory  research  and  testing 
laboratories  had  a  tremendous  influence  on  the  design  and  application 
of  electrical  equipment — but  in  common  with  others,  hesitated  to 
embark  upon  what  is  generally  regarded  an  expensive  undertaking. 

The  affiliation  of  Champion  w’ith  Delta'Star  solved  the  problem  of 
research-  for  we  now  have  at  our  command  one  of  the  best  known  and 
nationally  recognized  laboratories. 

We  point  with  pride  to  Champion  progress  in  the  past  and  with  our 
newly  acquired  facilities  will  become  a  still  more  useful  tool  of  the  electrical 
industry. 


BACK  OF  THIS 
EQUIPMENT 
IS  THE 

NATIONALLY 

RECOGNIZED 

DELTA-STAR 

LABORATORY 


Champion  has  always  specialized  in  heavy  duty  equipment. 
This  policy  will  be  continued  and  expanded  with  industry’s  needs. 


CO. 
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kornedly  and  firosoin«ly  about  core  loss,  hysteresis,  re-  „,„rted  weother 

luctonce  and  lots  of  things  like  that.  Kuhimon  Transformers. 

But  you  can  play  that  tune  an  your  own  slide  rule.  And  And  we  know  that,  whatever  the  weather,  Kuhiman 
it  wouldn’t  be  polite  for  us  to  say  our  music  is  better  than  Transformers  are  good.  .  .  .  There,  we  knew  we  could 
yours  . . .  anyhow  you  wouldn’t  believe  it.  tuck  that  in  if  we  tried  hard  enough. 


You  don’t  wont  to  be  bored  to  death.  You’d  rather  we’d  KUHLMAN  ELECTRIC  CO.,  BAY  CITY,  MICHIGAN 


Akron,  Ohio 

Electric  Motor  flt  Repair  Co. 
High  and  Barges  Sts. 

Denver,  Colo. 

Joy  8c  Cox,  Inc. 

314  Tramway  Bldg. 

New  York  (Export)  || 

Parr  Electric  Export  Corp.  11 

77  Warren  St.  11 

Asheville,  N.  C. 

Electric  Supply  Co. 
Commerce  St. 

Detroit,  Michigan  Omaha,  Nebr. 

Richard  P.  Johnson  J.  H.  Nicholson 

10-230  General  Motors  Bldg.  6315  N.  33rd  St. 

Atlanta,  Georgia 

E.  K.  Higginbottom 

1431  Healy  Bldg. 

Indianapolis,  Ind.  Philadelphia,  Pa. 

Scott  Jacqua  Co.,  Inc.  J.  Edward  Ek>lich 

202  Indiana  Terminal  Whse.  1015  Chestnut  St. 

Baltimore,  Md. 

Industrial  Power  Equip.  Co. 
421  W.  Camden  St. 

Lincoln,  Neb. 

Enterprise  Electric  Co. 
1425-35  M.  St. 

Phoenix,  Ariz. 

Frank  C.  Fassett 

15  East  Jackson  St. 

Boston,  Mass. 

Geo.  H.  Wahn  Co. 

69-71  High  Street 

Los  Angeles,  Calif. 

Thomas  Machinery  Co. 

912  E.  3rd  St. 

Pittsburgh,  Pa. 

Continental  Sales  8c  Eng.  Co. 

839  Oliver  Bldg. 

Buffalo,  N.  Y. 

John  E.  Hoffman 

280  Carolina  St. 

Milwaukee,  Wis. 

Wm.  H.  Femholz 

1031  Clybourn  St. 

Richmond,  Va. 

Edwin  Wortham,  Engineers 

Box  910 

Chicago,  HI. 

John  R.  Smith 

844  Rush  St. 

Minneapolis,  Minn. 

Joseph  L.  Barnard 

2101  Blaisdell  Ave. 

San  Francisco,  Calif. 

C.  F.  Henderson 

Call  Building 

Cincinnati,  Ohio 

S.  L.  Currier 

833  Union  Trust  Bldg. 

Montreal,  Quebec 

W.  O.  Taylor  8c  Co. 

415  Canada  Cement  Bldg. 

Seattle,  Wash. 

Equipment  Sales  Co. 

514  Lloyd  Bldg. 

Cleveland,  Ohio 

Public  Service  Supply  Co. 

627  Union  Trust  Bldg. 

New  Orleans,  La. 

Lyman  C.  Reed 

1230  Hibernia  Bank  Bldg. 

Toledo,  Ohio 

Howard  J.  Wittman 

319  Spitzer  Bldg. 

Dallas,  Texas 

K.  T.  Morrissey  8s  Co. 

1408  Allen  Bldg. 

New  York,  N.  Y. 

D.  F.  Potter,  Jr. 

Graybar  Bldg. 

York,  Pa. 

Harry  W.  Motter 

25  N.  Duke  St. 

KUHLMAN 

TRANSFORMERS 
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CONVIRYIBLB  TO  ANY 

DESIRBD  MOUNTINO 

Kearney  standard  Outdoor  Type  Switching  Equip¬ 
ment,  illustrated  above,  is  convertible  to  any  de¬ 
sired  mounting;  any  one  switch  can  be  mounted  in  a 
vertical,  horizontal  or  upright  position.  It  is  our  recom¬ 
mendation  that  the  selection  of  a  switch,  which  must 
meet  the  majority  of  operating  conditions  of  the  dis¬ 
tribution  system  on  which  it  is  used,  have  insulators 
with  a  rating  equal  to  or  greater  than  the  line  insula¬ 
tors  used  on  the  distribution  system.  Select  the  fuse 
contact  centers  for  the  highest  voltage  at  which  the 
line  is  operated.  Kearney  Fuse  Links  should  always  be 
used  in  Kearney  Fuse  Cartridges  to  obtain  the  most 
satisfactory  service  and  results. 

IVrite  for  Bulletin  312  Today 

JAMES  R.  KEARNEY  CORPORATION 
4224-38  CLAYTON  AVE. ...  ST.  LOUIS,  MO. 

Factories:  St.  Louis,  Mo.,  Kansas  City,  Mo.,  Taylorville,  III. 


Kearney  Fuse  Cartridges  have  been 
designed  to  accommodate  fuse  links 
within  certain  de&nite  ampere  limits. 
Only  fuse  links  within  these  limits 
should  be  used.  We  recommend  that 
Kearney  Fuse  Cartridges  be  fused  for 
short  circuit  protection  only,  and  that 
the  ampere  rating  of  the  fuse  be  from 
two  to  eight  times  in  excess  of  the 
rated  load,  depending  upon  the  ca¬ 
pacity  of  the  system  where  used.  Car¬ 
tridges  are  equipped  with  a  positive 
locking  device.  Contacts  are  skillfully 
milled  and  machined. 


Fuse  links  used  in  Kearney  Cartridges 
are  so  designed  that  all  sizes  have  am¬ 
ple  body  for  low  temperature;  the  me¬ 
chanical  strength  and  physical  prop¬ 
erties  give  long,  uninterrupted  service 
at  normal  loads;  the  electrical  char¬ 
acteristics  give  quick  and  dependable 
protection  against  abnormal  loads. 
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R.  &  I.  E. 


builds  indoor 


equipment,  too! 


Refer  to  the  R.  &  I.  E.  Catalog  to 
help  you  plan,  specify,  requisition 
and  buy  Indoor  and  Outdoor 
equipment. 

RAILWAY  AND  INDUSTRIAL 


ENGINEERINGGO.,GREENSBURG,  PA. 


I  N  DO  O  R 

EQUIPMENT 
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Early  Steel  Making 

Wrought  iron  bars  were  pack¬ 
ed  with  charcoal  into  clay  box¬ 
es  or  jars  and  heated  for  days. 
The  iron  therefore  absorbed  the 
carbon  and  acquired  a  superior 
hardness  and  strength.  Ancients 
soon  discovered  that  by  hamm¬ 
ering  this  steel  they  could  pro¬ 
duce  better  tools.  IThis  is  No. 
10  in  a  series  of  high-lights  on 
forging.) 


-Qay^ 


Standard 

Drop  l  orqtnqs. 


fl’inTHiIi 


Do  You  Benefit  by  Recent  Discoveries? 


Ancient  races  discovered  that  copper  when  alloid 
-With  iron  resisted  corrosion.  However,  due  to  the 
fact  that  it  would  not  hold  a  keen  edge  it  was  found 
impractical  for  weapons.  Although  steel  was  being 
produced  in  these  early  periods,  it  was  not  until  recent 
years  that  it  was  combined  with  copper  to  produce  a 
practical  anti'Corrosive  metal.  We  of  today  are  now 
able  to  obtain  strong,  uniform,  anti'Corrosive  metal. 

BTC  drop  forgings  for  high  tension  suspension  lines  are 
drop  forged  from  1035  copper'bearing  steel.  It  means 
strong,  uniform,  anti'Corrosive  hardware.  Specify  it  for 
your  lines. 


Why  a  Drop  Forged  Cap? 

1.  They  are  uniform  in  quality 

2.  They  are  superior  in  strength 

3.  They  are  made  of  anti'Corrosive  steel 

4.  They  are  uniform  in  dimensions 

5.  They  can  be  heat  treated  to  give  maximum  strength 

with  minimum  weight 

6.  They  have  precision  milled  joints  and  drilled  holes 

7.  They  allow  a  smooth,  even  porcelain  seat 

8.  They  are  free  from  hidden  defects  and  concealed  flaws. 


The  Brewer-Titchener  Corporation. 

Cortland,  New  York 


For  High  Tension  Suspension 


Specify  BfC  Drop  Forged  Caps 
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Results 

when  the  circuit 
is  closed 

WHEN  industry  closes  the  switch  it  expects  and  is  entitled 
to  instant  response.  Behind  that  switch,  countless  miles  of 
wires  and  cables  must  not  fail! 

To  keep  step  with  constant  growth  in  the  electrical  industry. 
Standard  has  developed  a  full  line  of  wires  and  cables  to  fill  all 
needs.  Large  wires  or  small  ones — aerial,  underground  or  sub¬ 
marine — all  quality  built  to  assure  minimum  interruption  to 
power  users! 

One  thing  that  has  made  for  the  success  of  Standard  products 
is  the  close  cooperation  between  our  field  men  and  technical  staff, 
and  many  friendly  Central  Station  engineers.  It  has  been  a  pleas¬ 
ure  to  work  with  them  in  solving  unusual  problems  in  many  parts 
of  the  country. 

With  our  products  or  engineering  service,  we  shall  be  glad  to 
serve  you.  May  we  have  your  inquiry.^ 

standard  underground  cable  company 

Dt^’ision  of  Ct'iii'ral  Cable  Corporation 

Perth  Amboy,  N.  J 

STANDARD 

UNDERGROUND 

+  CABLE  COMPANY  + 
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First  Aid 


Connecting  cables,  stranded 
or  solid  wires,  rods  and 
tubing. 

Connecting  two  conductors 
of  same  si/e  or  different 
sizes. 

Connecting  wires  to  cables, 
cables  to  rods  or  tubing. 

Connecting  conductors  at 
right  angles. 

.Making  three-way  splices 
at  right  angles  or  other 
angles  or  with  wires 
parallel. 

Connecting  branch  circuit 
to  main  circuit. 


HT  the  Dossert  Book  showing  the  complete  line  and 
also  giving  \  aluable  data  on  wires  and  cables  that  can  well 
be  written  into  standard  specifications  for  connectors  and 
terminals. 

DOSSERT  &  COMPANY 

H.  B.  LOCi.W,  Pre>idcnt 

242  West  41st  St.,  New  York,  N.  Y. 


C  onnecting  one  or  two  con¬ 
ductors  tt)  lug  direct  or  at 
an  angle. 

Connecting  wires  or  rmls  to 
studs. 


Connecting  one  or  two 
cables  to  anchor. 


Tt)  equalize  Itiad  on  two 
feeders. 


Connecting  to  service  boxes 
and  cutouts. 


Connecting  grounds. 

Connectors  for  all  iron  piiie 
sizes  of  tubings. 

Special  connectors  for 
special  services. 
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THIS  COMPLETE  AND 

I  STANDARD  LINE 

developed  to  meet 
your  particular  needs 


TERMINAL 

HEADQUARTERS 


The  H.  B.  Sherman  Mfg.  Co.  is 
supplying  to  Central  Stations  and 
manufacturers  their  exact  needs  in 
Soldering  Lugs,  Terminals,  and 
Connectors  regardless  of  the  prob¬ 
lem  involved.  This  large  organi¬ 
zation  with  ample  facilities  has 
studied  the  problems  of  the  indus¬ 
try.  Every  development  that  has 
followed  in  Sherman  design,  shows 
the  result  of  this  specialization, 
l  ake  any  one  of  the  numerous 
Sherman  electrical  developments 
and  you  will  see  numerous  features 
that  make  it  most  practical  and 
economical  for  you.  Not  only  in 
design  but  in  materials  also 
Sherman  electrical  products  offer 
you  the  highest  quality.  Let  us 
or  our  jobbers  quote  on  your 
requirements. 

SHERMAN  HEAVY  DUTY 
SOLDERING  LUGS 

A  complete  line  made  to  dimensions  pre¬ 
pared  by  an  N.  E.  L.  A.  Committee.  They 
are  reliable,  durable,  and  made  tree  from 
the  faults  that  are  proving  so  troublesome 
in  ordinary  lugs.  Smooth,  uniform,  and 
practically  designed.  You  get  better  con¬ 
ductivity.  Seamless  extra  heavy  copper 
tubing  is  used.  This  complete  line  gives 
\ou  adequate  size,  weight,  and  strength. 
Contact  surfaces  are  flat. 


SHERMAN  WIRE  AND 
CABLE  TERMINALS 


K<ir  rtery 


MEG.  GO 


BATTLE  GREEK,  MICHIGAN 
^Headquarters  for  Terminals 


SlirriiMii  iiiakeK  a  hiick  (iiiaiity,  roiuplrtp.  aial 
•‘ooiMMiiicul  line  of  terminals  for  the  eiidN  of  the 
eahlrk  and  wirea.  The.v  are  now  fcenerally  aeeepted 
aa  the  proper  terminala  to  iiae  lieeiiuae  of  their 
exeluaive  advantaicea  and  eronomy.  Ask  for 
dearriptive  literature. 
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There  are 
over  800  units 


of  All  is-Chalmers  Reyrolle 
Armorclad  Switchgear  in 
service  in  the  United  States 


Interrupting  capacities 
up  to  1,500,000  Kv-a. 

Voltages  up  to  37,000 

All  standard  current 
ratings  available. 


Introduced  by  Allis-Chalmers  into 
this  country,  the  metal  clad  type 


of  switchgear  has  in  four  years 
become  the  recognized  standard 


for  the  ultimate  in  safety  and  re¬ 
liability  in  switching  applications. 


^LLIS-CH/lLMERS 

I  - . -  Allls-Chalmers  Manufacturing  Company,  Milwaukee  .■■■ 


.Va/  c7»  79,  ELECTRICAL  WORLD 


23 


of  all  bus  bars  —  and  35  cents  on 
each  dollar  you  must  spend  for  them 


Look  at  the  Alcoa  Aluminum  Bus  Bars  in  this 
motoF'generator  installation.  There  they  stand, 
reaching  up  from  floor  to  ceiling,  without  any 
intermediate  support — rigid,  light  in  weight, 
economical. 

No  wonder  electrical  men  everywhere  are 
turning  to  the  use  of  bus  bars  of  Alcoa 
Aluminum.  Their  use  means  longer  spans, 
fewer  joints,  and  a  low  maintenance 
cost.  Low  cost  of  installation,  too,  be^ 
cause,  weighing  52%  less  than  other 
metals  commonly  used  for  this 
purpose,  yet  providing  the 
same  current  carrying  capac' 


ity,  their  use  calls  for  lighter  supporting  struc' 
tures,  and  in  some  cases  does  away  with  the  need 
of  intermediate  supporting  structures  entirely. 
Other  advantages  of  Alcoa  Aluminum  Bus 
Bars  lie  in  the  fact  that  the  work  of  bending 
and  assembling  is  accomplished  with  ease. 

Then  too,  these  bars  have  lower  operating 
temperatures. 

Tables  ofweights,carrying  capacities  and 
other  technical  data  are  contained  in  the 
booklet, “AluminumBus  Bars”.  May  we 
send  you  a  copy?  ALUMINUM 
COMPANY  of  AMERICA;  2438 
Oliver  Building,  PITTSBURGH,  PA. 


BUS  BARS  MADE  OF 

ALCOA  ALUMINUM 
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AMERICAN  BROWN  BOVERI  CO.,  INC.,  CAMDEN,  N.  J. 

AMERKAK  BROWN  BOVERI 


In  the  sheltered  calm  of  the  cloistered  monasteries,  the  monks  of 
the  middle  ages  found  time  for  devoted,  unhurried  craftsmanship, 
tlntiurried  Craftsmanships  Stroke  by  stroke,  letter  by  letter,  they  transcribed  their  books 

and  manuscripts  and  “illumined”  them  with  a  beauty  such  as  has 
rarely  been  achieved  in  any  art. 

There  is  no  monastic  calm  at  Camden.  Nothing  could  be  farther 
from  cloistered  peace  than  the  great  bays  in  which  A.B.B. 
transformers  are  built.  The  clang  and  whirr  of  machinery,  the 
huge  cranes  swinging  overhead,  the  drive  and  bustle  of  efficient 
modern  factory  practice  are  vastly  different  from  the  dim  religious 
light  and  the  tinkle  of  the  Vesper  bell. 

Nevertheless,  there  is  the  same  unhurried  craftsmanship,  the  same 
devotion  to  little  things  in  the  making  of  A.B.B.  transformers  as 
in  the  scribing  and  illumining  of  an  ancient  book.  Regardless  of 
the  press  of  work  or  the  need  for  production,  enough  time  is 
taken  to  do  everything  right,  to  check  and  make  sure  at  every 
step  in  the  process. 

It  is  only  by  such  careful  attention  to  the  little  things  that  we 
can  be  sure  that  every  A.B.B.  transformer  is  worthy  of  its  name, 
and  certain  to  perform  with  honor  under  arduous  conditions  of 
serv'ice. 


ONE  OF  THE  IMPORTANT 
LITTLE  THINGS 


The  expansion  tanks  of  A.B.B.  transform¬ 
ers  are  provided  with  a  positive  sump 
which  remains  operative  even  though  the 
transformer  may  not  be  standing  in  the 
correct  vertical  position. 
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Constant 
Tempemtu 


Heavy  Current  Air-Cooled 
Transformer  lOKVA  capacity 


an  Mong  as  required 


Esp)ccially  designed  Amer¬ 
ican  Transformers  are 
available  for  application 
to  any  problem  of  heat  con¬ 
trol  in  furnaces,  pipe  lines, 
and  wherever  high  temper¬ 
atures  at  constant  levels 
must  be  maintained  over 
periods  of  time. 


stand  severe  service,  and  can  be  mounted  directly  about 
the  pipe  line. 

The  primary  taps  are  brought  to  a  convenient  panel 
board  mounted  in  a  steel  cabinet  in  the  rear  of  the  trans¬ 
former.  This  cabinet  has  a  door  which  is  interlocked  with 
a  switch,  so  that  opening  the  door  removes  the  power  on 
the  transformer.  The  transformer  case  is  electrically 
welded  throughout,  and  perforations  in  the  top  and  bottom 
permit  free  circulation  of  air  and  perfect  ventilation. 


The  illustration  shows  a  heavy  current,  air-cooled  trans¬ 
former,  10  KVA  capacity,  for  supplying  high  current  to 
maintain  an  even  temperature  in  a  pipe  line  carrying  mol¬ 
ten  lead  from  the  furnace  to  the  press  which  forces  the 
lead  onto  covered  cable.  This  transformer  is  built  to 


Transformers  for  every  laboratory  and  industrial  appli¬ 
cation  have  been  designed  by  our  engineering  staff  which 
is  at  your  service  on  any  problem  requiring  special  tech¬ 
nical  skill.  For  further  information  about  complete  con¬ 
trol  units  for  heat  treating  furnaces  write  for  Bulletin  1 040. 


AMERICAN  TRANSFORMER  COMPANY 
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Transformer  builders  for  over  29  years 


EMMET  STREE'r 


NEWARK,  N.  J. 


Atlanta,  Ga. — H.  Douglaa  Stier.  101  Marietta  Street  Representatives  Knoxville,  Tenn. — Arthur  L.  Pollard 

Chicago,  Ill. — L.C.  Hermann,  4433  North  Richmond  Minneapolis,  Minn. — Klliott  Equipment  Co.,  708 

Street,  Ravenswood  Station  Sixth  Avenue,  South 


Montreal,  Canada — W.  O.  Taylor  fis  Co.,  Ltd.,  415  San  Francisco,  Calif. — Jamet  H.  Southard.  682  Mis- 

Canada  Cement  Bldg.  sion  Street 

Phila(lelphia,Pa.— L.D.Joralemon,  112Southl6tbSt.  St.  Louis,  Ma — ^J.  W.  Jones,  432  Pennant  Building 
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Progress 

d  Opportunity 


Today  electric  light  and  power  enter  the 
life  stream  of  almost  every  enterprise. 
With  the  rapidly  increasing  use  of  electricity, 
have  come  new  problems  in  generation,  distri¬ 
bution  and  utilization.  Opportunities  grow¬ 
ing  out  of  the  solution  of  these  problems  are 
discussed  on  the  following  pages. 


40,000  kv-a.  West- 
inghouse  shell-type 
transformer.  Its 
height  is  about  25 
feet  as  compared  with 
18  inches  for  the 
transformer  below. 


The  first  Commercial 
transformer — made 
by  Westinghouseand 
part  of  the  initial  use 
of  alternating  cur¬ 
rent  at  Great  Bar¬ 
rington,  Mass. 


/ 


163,00(hk.u',  turbint  generator — one  of  five  Westinghouse  units  in  the  world’s  largest 
generating  plant —  Hell  Gate  station  of  the  United  Electric  Light  &  Power  Co.  Pouer 
from  this  unit  alone  is  sufficient  to  light  a  million  homes,  yet  it  is  hut  twice  the  size  of  a 
machine  of  less  than  one  third  its  rating,  designed  only  a  few  years  ago. 


55,555‘kv-a.,  220,0()0-tolt  transformer — one  of  seven  Vesttnghouse  units  installed  at  the 
Plymouth  Meeting  sub-station  of  the  Philadelphia  Electric  Co.  These  transformers  are  equipped 
with  Inertaire  apparatus,  which  reduces  operating  costs  by  preventing  oil  sludging;  hood-type 
blowers,  which  increase  rated  capacity  30  per  cent,  thereby  saving  investment  in  standby 
— — ...  apparatus;  tap-changing-under- 

^  *  £  load  equipment  which  provides  for 

^  ^  voltage  regulation,  eliminating 

If  /  S  installation  of  regulating  trans- 


De-ion  Grids  greatly  reduce  the  fre¬ 
quency  of  oil  changes  in  circuit  breakers. 
They  cut  duration  of  arcing,  multiply 
by  five  to  eight  the  voltage-interrupt¬ 
ing  capacity  per  inch  of  contact  separa¬ 
tion,  and  decrease  dissipation  of  arc 
energy  in  the  breaker  structure. 


These  stokers  maintain  a 
reliable  and  efficient  flow 
of  fuel  to  the  boilers  supply¬ 
ing  steam  to  a  110-000 
k.w.  turbine  generator  in 
the  Hudson  Avenue  station 
of  the  Brooklyn  Edison  Co. 
Their  performance  records 
for  nine  months  ending 
October  1, 1929,  showed  the 
remarkably  low  average 
outage  of  only  threepercent. 


P^^9Si 
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Service,  prompt  and  e^cient,  by  a  coast -to -coast  chain  of  well-equipped  shops 


W^tin^ouse 


7000  kv-a.  automatic  hydro-electric  plant  in  the  Spaulding 
No.  1  station  of  the  Pacific  Gas  &  Electric  Co.  This  type  of 
automatic  equipment  eliminates  attendants,  gives  maximum 
protection  to  machines,  and  permits  profitable  development  of 
isolated  hydro-electric  projects. 


J)oLLAKS  yield 


'%jnore  JQlowatts 


Operating  efficiency  has  made  striking  gains 
these  past  few  years. 

Current  developments  now  point  the 
way  to  even  greater  progress. 

From  handling  coal  to  recording  kilo¬ 
watt-hours,  practically  every  step  in  central 
station  operation  offers  opportuni- 
ties  for  economy  or  improved  I 
efficiency.  New  ways  to  save  time,  I 


eliminate  waste,  and  increase  produaivity 
of  equipment  are  available. 

Illustrated  are  a  few  representative  prod¬ 
ucts  of  Westinghouse  research,  engineer¬ 
ing,  and  manufacture,  designed  to  help 
make  invested  capital  yield  more  kilowatts. 


Detachable  meter,  u  hich  plugs  in  like  a 
radio  tube,  saves  time  in  meter  setting,  re¬ 
moval,  and  testing.  Used  outdoors  it  saves 
meter  reading  time — no  waiting  at  the  door; 
no  missed  readings:  hills  rendered  on  time.  In¬ 
doors  in  multiple  dwellings,  it  saves  space  and 
simplifies  connections. 
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KSMaking 

NVESTED  D  OLLARS  Build 
more  GoOD  Will 

Through  nation-wide  newspaper  and 
magazine  advertising,  Westinghouse  is  con- 
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Through  nation-wide  newspaper  and 
magazine  advertising,  Westinghouse  is  con¬ 
stantly  helping  to  create  a  better  understanding 
between  the  customer  and  the  light  and  power 
companies.  Reproduced  above  is  a  typical 
Westinghouse  newspaper  rotogravure  adver¬ 
tisement,  one  of  a  series  which  secured  for 
Westinghouse  the  highly  prized  Harvard  Award 
for  this  class  of  advertising  in  1929. 


|r* 

Service,  prompt  and  efficient,  by  a  coast -to -coast  chain  of  well-equipped  shops 

Wsstinghou^  ® 


ELECTRICAL  AND  MECHANICAL  PERFECTION/ 


120  V.-320  AJi.  Philco 
Spray-Proof  Power  Bat- 
try  in  STEEL-GLASS, 
A  Large  Eastern  R.  R. 


(1)  Built-in  Charge  Indicators 

(2)  Built-in  Thermometer 

MAINTENANCE  REDUCED  TO  A 


WHAT? 


MINIMUM  ! 


(1)  Condition  of  charge  or  discharge  indicated  24  hours  a 
day  more  accurately  than  by  commercial  hydrometer  readings. 

(2)  TEMPERATURE  AT  A  GLANCE  ! 

(1)  ACCURATE  INDICATOR  BALLS  in  a 
♦  patented  cage  which  affords  complete  protec¬ 
tion  and  perfect  acid  circulation — Engineered  by  PHILCO  in 
1922 — Built  into  2,500,000  Glass  Jar  Radio  Batteries  and  sub¬ 
jected  to  the  most  conclusive  test  in  the  world, — operation  by 
laymen, — Refined  by  experience  and  used  in  PHILCO  Spray- 
Proof  Power  Batteries  in  STEEL-GLASS. 

(2)  A  high  grade  thermometer  built  into  a  PHILCO  spray- 
proof  funnel  vent. 

W/TJV  7  THE  POWER  BATTERY  HAS  BEEN  TOO 
W  n  I  ♦  LONG  A  **NECESSARY  EVIL." 

PHILCO  pioneered  the  built-in  charge  indicator  (1)  and  ther¬ 
mometer  (2)  idea  in  PHILCO  SPRAY-PROOF  POWER 
BATTERIES  IN  STEEL-GLASS. 

THE  FACT  THAT  COMPETITIVE  MANUFACTURERS 
ARE  FOLLOWING  PHILCO  IS  AMPLE  PROOF  OF 
SUCCESS. 

WATCH  THE  11  SUPERIORITY 
POINTS,  M-O  N-T-H-B-Y-M-O-N’T-H 


THE  1 1  POINTS  TO  PHILCO 


2.  Corner  and  Side  Locks. 

3.  Diamond  Grids. 

4.  Philco  Processed  Plates. 

5.  Philco  Slotted  Retainers. 

6.  Quarter-Sawed  Hard  Wood 
Separators. 

7.  Spray-Proof  Funnel  Vents. 

8.  BUILT-IN  CHARGE  INDI¬ 
CATORS  AND  THER¬ 
MOMETERS. 

9.  Burned-Bolted  Connectors. 

10.  Shipped  Fully  Charged. 

11.  Lowest  Space  Installation  and 
Maintenance  Cost. 


Philadelphia  Storage  Battery  Company,  Power  Division: 

Ontario  and  C  Streets,  Philadelphia,  Pa. 

Please  s«‘nd  me  Bulletin  No.  deseribinir  in  complete  detail  Philco  Spray-Pioof 
Power  Batteries  in  Steel-Glass. 


Xante 


Street 


.  State  .  .  .  . 

TUNE  IN  ON  THE  “PHILCO  HOUR' 
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Wild  Bill  Hickok 


killed  two  men  and  quelled  a  riot  ^ 

while  shaking  hands  in  the  public  square* 

Colt  plants  where  the  policy  of  protection 
is  deep-rooted  in  every  man. 

It  was  not  by  accident  that  Colt  acquired 
Noark.  Always  specializing  on  the  build¬ 
ing  of  things  mechanical,  Colt  saw  in  the 
Noark  line  an  opportunity  to  utilize  men 
and  manufacturing  equipment  to  the  best 
advantage.  And  the  electrical  industry 
is  benefiting  by  this  choice. 

■  To  an  old  and  honored  name, 
familiar  for  years  to  electrical 

I  ■■■  men,  has  been  added  the 

I  B  ~  mechanical  genius  of  an  or- 

■  ■  ganization  that  has  helped 

make  history  through  its  abili- 

mIX  ty  to  develop  and  manufacture. 

Noark  protection  means  Colt 
1 1|  %  protection — an  assurance  of 

the  highest  form  available. 


Shots  rang  out  in  a  gambling  hell  in 
Abilene.  Wild  Bill  Hickok,  town  marshal, 
ran  towards  the  place  leaving  R.  T.  Green, 
veteran  trail  driver,  in  the  middle  of  a 
hand  shake.  Presently  he  returned  and 
calmly  continued  the  chat  as  he  re-loaded 
two  ivory-handled  Colts.  Again  it  was 
proved  that  “the  law  of  the  frontier  was 
the  law  of  the  Colt.’’ 

For  seven  years,  every  user  of 
Noark  devices  for  service  and  ^ 

meter  protection  has  known  H  ^ 
another  form  of  Colt  protec-  ^ 

tion — the  safeguarding  of  elec- 
trical  equipment.  % 

For  Noark  is  a  Colt  product.  Ml  I 
manufactured  with  rare  mech-  / 

anical  precision  in  the  great  ^ 


COLT’S  PATENT  FIRE  ARMS  MFC.  CO., 

Established  1836 


Electrical  Division,  HARTFORD,  CONN.,  U.S.A 

'^Electrical  Division  1886 


NOARK  QLADBREAK  SWITCHES 

No  matter  how  severe  a  job,  it  is 
handled  with  a  Noark  switch  with 
practically  no  effect  upon  the 
switch.  A  trial  will  convince  you. 


FUNCTION  WITH  EQUAL  APLOMB 

Send  for  catalog  “A”  and  detailed 
description.  “The  Rampant  Colt," 
an  interesting  publication,  mailed 
on  request. 
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VIBRATINC-REED 


No  Belts — No  Gears 
No  Electrical  Connections 

OIMPLY  mount  the  “Frahm”  Tachometer 
on  the  machine — in  almost  any  con¬ 
venient  location — and  that  is  all  there  is  to  it. 
It  will  operate  for  “years  on  end”  and  does  not 
even  have  to  be  oiled. 

For  many  years  our  “Frahm”  Vibrating-Reed 
Tachometers  have  been  standard  equipment 
on  steam  turbines,  high  speed  pumps,  blowers, 
etc.,  for  speeds  between  800  and  12,000  r.p.m. 
They  are  specified  by  engineers  who  k^ow,  and 
are  used  by  all  turbine  builders.  Made  in 
both  round  and  rectangular  patterns  for 
stationary  mounting  and  also  in  a  smaller  case 
for  hand  use.  Write  for  descriptive  Catalog 
1240-W. 


No  Pivots — No  Jewels 
No  Rotating  Parts 

TT  is  significant  that  many  switchboards 
which  carry  ammeters,  voltmeters  and 
wattmeters  of  various  well-known  makes  are 
alike  in  one  respect, — the  frequency  meters  on 
them  are  “FRAHM.” 

These  unique  instruments  are  specifieo  and 
used  by  engineers  who  appreciate  quality  and 
who  require  dependable  accuracy.  They  are 
unaffected  by  temperature  changes  or  by 
wave-form,  they  hold  original  calibration  in¬ 
definitely,  and  rarely  need  repair. 

“Frahm”  Frequency  Meters  are  made  for  all 
frequencies  from  15  to  120  cycles,  with  one 
and  two  rows  of  reeds  and  in  both  switch¬ 
board  and  portable  types.  Write  for  descrip¬ 
tive  Bulletin  1170-W. 


JAM  BIDDLE 

[electrical  1  y  ^  INSTRUMENTS  | 

1211-13  Arch  St.  Philadelphia 


n 


“Megiter,"  “IVIeif’*  and  “Super-MpB”  “MeitKer”  and  “Mpr”  Frahm  VihratinK-Rped  JuKabi  RhpoHtata  Jaxabi  Hand 

InNuIutlon  Tpatlnif  InstriunpiitH  DIrprt-KpudInK  Hhmmpfpri*  Frpqupnr.v  Mptpra  and  KpaiHtanrp  IVixph.  I'aplionietprN,  Tarhoorupp^. 
“MeKBPr”  Ground  TpHtpr  Dionir  Watpr  Tpstpr  and  TachoniPtprH  I’rppiHion  I’otpntiomptprH  and  8ppp<l  Indiralor>. 

“BrldKP-MpK”  RpHUtaiiPP  Tpatpr 
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r...  From  the  Early  Period 
^  of  theTelegraph  tothe  present  ^ 
remarkable  deveioptnentinthefi^ 


has  been  continuously  demonstratin§the 
fact  that  it  is  the  most  reliable  and 
.  permanent  insulation  known 

^  TaSKERITE  Wl^lI^C^LE  COMPANYlNc  A 

N£W  YORK  CHICAGO  &AN  FRANOftCO 
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♦Duncan  Accuracy* 


DUNCAN  ELECTRIC  MANUFACTURING  CO.,  Lafayette,  Indiana 
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WHEN  HOURS  OR 
MINUTES 

mean  Mlars  to  mu 


ganization  anywhere  can  give  more  prompt 
shipping  service. 

Thus  the  General  Electric  Company  has 
taken  another  forward  step  to  meet  the 
nation’s  fast*multiplying  electrical  require* 
ments.  The  General  Electric  Supply  Cor¬ 
poration,  utilizing  the  experience  of  the 
oldest  and  largest  electrical  manufacturing 
organization  in  the  world,  enables  you  to 
secure  supplies  and  materials  exactly  when 
you  want  them.  When  youhave  an  electrical 
need — write! 


Emergencies  develop  suddenly  I  You 
may  require  materials  for  a  motor  re¬ 
pair  job  at  once.  To  finish  an  extension 
on  time,  you  need  more  wiring  materials. 
Again,  an  unexpected  decision  to  increase 
production  requires  reflectors  and  MAZDA 
lamps  immediately.  More  than  one  depart¬ 
ment  or  a  few  individuals  are  concerned, 
for  unless  you  secure  materials  promptly, 
your  entire  production  schedule  may  be 
affected. 


In  emergencies  such  as  these . . .  when  hours 
or  minutes  mean  dollars  to  you  .  .  .  the 
ample,  readily  accessible  stocks  of  the  Gen¬ 
eral  Electric  Supply  Corporation  assure 
quick  deliveries. 


The  General  Electric  Supply  Corporation 
consists  of  more  than  80  wholesale  ware¬ 
houses,  strategically  located  throughout  the 
United  States.  All  communities  are  supplied 
within  a  few  hours — and  many  are  reached 
in  minutes.  No  electrical  distributing  or- 

/•te  M  im  $hm  Cmarml  CUetrie  Hour,  broadcast  ooory  Saturday 


...  to  serve  better  the  electrical  needs  of  America 

luiag  at  9  o'clock,  E.  S.  T.,  ovor  a  nation-seido  N.  B.  C.  ttrtisork. 


BRIDGEPORT.  CONNECTICUT 
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TRANSFORMER  IMPROVEMENTS 


THE  TYPE  K-30  SANGAMO  Current 
Transformer  here  shown  is  equipped 
with  new  core  clamps  and  secondary 
short-circuiting  switch.  The  feet  of  the 
clamps  provide  for  either  pipe  or  wall 
mounting  with  plenty  of  leeway  to  meet 
standard  spacings. 


Sangamo  makes  a  complete  line  of  Instrument  Transformers  with  a  variety  of 


special  types,  each  one  designed  for  a  particular  service  condition.  Bulletin 


65  gives  description  and  performance  characteristics.  Send  for  it. 


SANGAMO 


ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 

▼ 


86-8334*2 1 

March  29.  ELECTKIC.\L  WORLD 


THE  SANGAMO  Short-Circuiting  Switch 
which  has  been  applied  to  the  transform¬ 
er  line,  consists  of  spring-bronze  leaves 
mounted  on  the  secondary  terminals  so 
as  to  be  normally  in  contact.  A  barrier 
inside  the  cover  separates  them  when 
the  cover  is  on.  Removing  the  cover  auto¬ 
matically  short-circuits  the  secondary. 


Ambursen  Construction  Co, 

InoorporaUd 
AMBURSEN  DAMS 
Hydro-electric  Developments 
Water  Supply  and  Irritration  Dams 
DAMS  ON  DIFFICULT  FOUNDATIONS 
Grand  Central  Terminal,  New  York 
Kansas  City,  Mo,  Atlanta,  Oa. 


L.  F.  HARZA 


M.  J.  DALEY  &  CO.  INC. 

SPECIALIZING  IN  THE  CONSTRUCTION  OP: 

Railroad  Electrification. 

Transmission  Systems. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 

1664  Main  Street  Springfield,  Mass. 


Engineer 

Dams.  Hydraulic,  Hydro-electric,  Flood 
Control  and  Sanitary  Project. 

Engineering  Bldg.  205  Wacker  Drive 
Chicago 


HALL  ELECTRIC  HEATING 
COMPANY,  Inc. 

Pioneers  in  Electric  Storage  Heating 

Our  enrineerlnr  staff  makes  surveys  of 
your  ofl-peak  profit  possibilities. 

1429  Walnut  Street  Philadelphia,  Pa. 


VICTOR  A.  EX)RSEY  &  CO, 


WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 

Engineers — Accountants — Managers 
231  South  La  Salle  St. 
CHICAGO 


Engineers 

Public  Utilities  and  Industrials 
Examinations — Reports — Valuations — 
Management 
Cbicazo,  Illinois 


ELECTRICAL  TESTING 

LABORATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery,  Apparatus 
and  supplies.  Materials  of  Construction, 
Coal,  Paper,  etc.  Inspection  of  Material  and 
Apparatus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


BARKER  &  WHEELER 

UtillW  and  Industrial  Valuations.  Desifrn 
and  Construction  of  Power  Systems,  Water 
Supplies.  Sewerare  and  Sewage  Disposal. 
Factory  Production  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36  State  St.,  Albany,  N.  Y. 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines 
Substations 

100  W.  Monroe  St.,  Chicago,  Ill. 


H.  K.  BARROWS 

M.  Am.  Soc.  C.  E. 

CONSULTING  HYDRAULIC  ENGINEER 

Hydro-electric  developments — Water  supplies 
Reports,  plans,  supervision. 

Advice,  appraisals. 

6  Beacon  St.,  Boston,  Mass. 


FARGO  ENGINEERING  CO. 

CONSULTING  ENGINEERS 
Jackson,  Michigan 

Hydro-Electric  and  Steam  Power  Plants 
Difficult  Dam  Foundations 


GEO.  L.  HOXIE 


Consulting  Engineer 


ENGINEERING  ECONOMICS 


BATTEY  &  KIPP 

Incorporated 

ENGINEERS 

Power  Plants,  Electrification  De¬ 
velopments.  Industrial  Plants 
Railway  Shops  and  Terminals. 
Desig-n,  Construction,  Investigations. 
Appraisals. 

231  S.  LA  SALLE  ST..  CHICAGO 


FORD.  BACON  &  DAVIS 

Incorporated 

ENGINEERS 

39  Broadway 
New  York 

Philadelphia  Chicago  San  Francisco 


IVES  &  DAVIDSON 

ENGINEERS 

Construction — Management — Valuation 
PUBLIC  UTILITY  PROPERTIES 

Design— transmission  lines— Build 

15  Park  Row,  New  York 


BLACK  &  VEATCH 


KELSO-WAGNER  COMPANY 

Construction  Engineers 
Transmission  Lines — Substations 
Underground 

Bee  our  page  adrertitement  4th  ittue  each  month. 

134  West  Second  St..  Dayton,  Ohio 
Telephone  Main  1434 


FRANK  F.  FOWLE  &  CO 


Consulting  Engineers 

Water.  Steam  and  Electric  Power  Investi¬ 
gations,  Design.  Supervision  of  Construc¬ 
tion,  Valuation  and  Tests. 

307  8.  Hill  8t..  Loa  Angelea.  Calif. 

230  Park  Avenue.  New  York  City. 

Mutual  Building,  Kanaaa  City,  Mo. 


Electrical  and  Mechanical 
ENGINEERS 


Munadnock  Building  Chicago,  Ill 


GANNETT.  SEELYE  &  FLEMING, 
ENGINEERS.  Inc. 

Engineering,  Appraisals, 
Construction,  Management 
Harrisburg  New  Yorl 

New  Orleans 


GEORGE  H.  KNUTSON 

FINANCIAL  ENGINEER 

PUBLIC  UTILITIES  AND  INDUSTRIALS 
Financing  Consolidation  Acquisitions 
Harris  Trust  Bldg.,  Ill  W.  Monroe  St., 
Chicago.  Illinois 


BYLLESBY 


ENGINEERING  AND  MANAGEMENT 
CORPORATION 


131  S.  LaSalle  Street,  Chicago 


San  FraiK-isoo 


New  York 


Pittsburgh 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 


These  Consulting 

Engineers — 

are  ready  to  help  you  solve  your 
plant  problems — to  help  you  get 
greater  efficiency  with  lower  cost. 

Consult  this  directory  now 


Engineers 

Public  Utility,  Administrative 
Economic  and  Municipal  Problems. 
Cost  Analysis. 

Inducement  Rate  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St.,  New  York 


61  Broadway 


WILLIAM  S.  LEE 

Mem.  Am.  Soc.  C.  E. 
Mem.  Am.  Soc.  M.  E. 
Mem.  Eng.  Inst.  Can. 
Fellow  Am.  Inst.  E.  E. 

CONSULTING  ENGINEER 
635  Fifth  Avenue,  New  York  City 
Charlotte,  North  Carolina 


HUGH  L.  COOPER  &  CO 


General  Hydraulic  Engineering,  including 
the  design,  financing,  construction  and 
management  of  hydro-electric  power  plants. 
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LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Public  Utility  Management 
231  So.  LaSalle  St..  Chicago 


CHAS.  T.  MAIN,  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Electrical  Deslfrns — V  aluatioiis 
Supervision  of  Construction 

201  Devonshire  Street,  Boston,  Mass. 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers 

Hydro-electric  Developments,  Water  Supply, 
Irrigation,  Orainare.  Flood  Control. 

New  York  City.  60  Church  St. 


ARTHUR  L  MULLEGREN 
CONSULTING  ENGINEER 

Steam  and  Electric  Power  Plants 
Public  Utilities 
KANSAS  CITY.  MO. 


OPHULS  &  HILL.  INC. 

CONSULTING  ENGINEERS 

Steam  and  Electric  Power  Plants 
Ice  Makim?  and  Refrigeration 
Reports,  Investigations,  Appraisals 

112-114  W.  42nd  St..  New  York  City 


FARLEY  OSGOOD 


Consultant 

Design.  Construction.  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 
National  Bank  of  Commerce  Building 
31  Nssiiu  St.,  New  York,  N.  Y. 
Telephone:  Rector  7878.  Cable  Addreai:  Farguod 


W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates.  Reports.  Plans,  Specifications 
and  Supervision  of  Lighting.  Railway 
Industrial  and  Power  Installations. 

585  Union  Arcade  Bldg.,  Pittsburgh,  Pa. 


SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING-REORGANIZATION- 

DESIGN-CONSTRUCTION 

of 

INDUSTRIALS  and  PUBLIC  UTILITIES 
(Miioago  New  York  San  Francisco 


SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 
20  North  Wacker  Drive 
Chicago,  Illinois 


Scofield  Engineering  Co. 

Consulting  Engineers 

Public  Utility  and  Industrial  Plants 
Design — Construction— Operation — 
Investigations — Valuations 

PHILADELPHIA 


iiveer> 


STEVENS  &  WOOD 


INCORPORATED 


Engineers  and  Constructors 
60  JOHN  ST.,  NEW  YORK 


Yuuugstown.  O. 


Jackson.  Mich. 


W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 
Industrial  Power  and  Illumination 
Transmission  Lines,  Appraisals  and  Reports 

618  Dwight  Bldg..  Kansas  City,  Mo. 


ll-4th  Ave.,  Have, 


J.  G.  WRAY  &  CO. 

ENGINEERS— CONSTRUCTORS 
UTILITIES  and  INDUSTRIALS 

Bankers  Bldg.,  105  W.  Adams  St. 
Chicago 


MASA.  TOMATSURI 

Consulting  Electrical  Engineer 

specialized  adviser  to  American  Manufac¬ 
turers  intending  to  export  to  Great  Britain 
and  Europe. 


London,  E.C.3 


^  The  J.G.  White 
Engineering  Corporation 

Engineers — Constructors 
Oil  Reflnsrisi  and  Pips  Llnei,  Steam  and  Water 
Power  Plante.  TranSmietion  Systema,  Hoteli,  Apart- 
mente.  Office  and  Industrial  Buildings.  Ballroads. 
13  Exchtnga  Place  New  York 


IIMHMMIMIItMHMIll 


The  solution  to  your  problem 
of  greater  economy — 


may  not  necessarily  be  in  replacement  with  new  equipment, 
but  in  the  proper  arrangement  and  operation  of  your  present 
equipment! 

The  varied  experience  of  a  consulting  engineer  coupled  with 
your  particular  knowledge  of  your  business,  makes  for  a  quicker 
and  more  effective  solution  of  your  operating  problems. 

Many  times  a  simple  suggestion  by  a  competent  consulting  engi¬ 
neer  effects  such  greater  economies  that  the  cost  of  his  services 
is  returned  a  hundred  times  over. 


nMillliltMMMIMIIIIIIIHtllllllMIHUIIMIIIIlMMIMMMMMMliiMIIMIIMMIIIHIIMMIMIIIIMIIMHMMIMMHMtMIIMMM 
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USED  MACHINERY  and  NEW— BUSINESS  OPPORTUNITIES 


DNDISPLAYED— RATE  PER  WORD; 

PosUiona  Wanted,  6  cents  a  word,  minimum 
$1.00  an  insertion,  payable  in  advance. 
Poaitiona  Vacant  and  all  other  classifica¬ 
tions,  10  cents  a  word,  minimum  charge 
$2.00. 

Proposala.  40  cents  a  line  an  insertion. 


INFORMATION; 

Bor,  Numbers  in  care  ol  any  ol  our  New 
York.  Chicago  or  San  Francisco  offices 
count  10  words  additional  in  undisplayed 
ads. 

Diacount  of  10%  if  one  payment  is  made 
in  advance  for  four  consecutive  inser¬ 
tions  of  undisplayed  ads  (not  including 
proposals) . 


DISPLAYED — RATE  PER  INCH: 

1  to  3  inches . $6.00  an  inch 

4  to  7  inches .  6.76  an  inch 

8  to  14  inches .  6.60  an  inch 

An  advertiaing  inch  is  measured  vertically 
on  one  column.  3  columns — 30  inches — 
to  a  page. 

E.W. 


POSITIONS  VACANT 


LARGE  power  company  in  East  desires  recent 
graduate  electrical  engineer  for  test  and  in¬ 
vestigation  work.  Prefer  man  with  one  or  two 
years’  test  ex|)erience.  Give  education,  experi¬ 
ence.  references  and  salary  expected  in  first 
letter.  Address  Test  Dept.,  Pennsylvania  Water 
&  Power  Company,  1611  Lexington  Building. 
Baltimore.  Md. 

TECHNICAL  assistant  wanted  for  electrical  con¬ 
struction  department  of  a  public  utility  com¬ 
pany  near  Boston.  Must  be  experienced  in 
operation  maintenan<>e  of  generating  and  sub¬ 
station  equipment,  also  drafting  design  and  con¬ 
struction  layouts.  P-630.  Electrical  World. 
Tenth  Ave.  at  36th  St.,  New  York. 


WANTED — Electrical  engineer,  college  man  with 
power  house  training.  In  reply  state  age. 
exiierience.  salary  expected,  etc.  P-6C6,  Elec¬ 
trical  World.  520  No.  Michigan  Ave..  Chicago, 

Hi 


EMPLOYMENT  SERVICE 


IF  YOU  are  qualified  for  position  between 
$2,500  and  $26,000.  and  are  receptive  to 
negotiations  for  new  connection,  your  response 
to  this  announcement  is  invited.  The  under¬ 
signed  provides  a  thoroughly  organized  service 
established  twenty  years  ago.  to  conduct  con¬ 
fidential  preliminaries,  and  assist  the  qualified 
man  in  locating  the  particular  position  he  de¬ 
sires.  Not  a  registration  bureau.  Retaining 
fw  protected  by  refund  provision,  as  stipulated 
in  our  agreement.  Send  name  and  address  only 
for  description  of  service.  R.  W.  Bixby.  Inc.. 
262  Main  Street.  Buffalo.  N.  Y. 


POSITIONS  WANTED 


ELECTRICIAN,  .33  years  old.  sixteen  years’ 
experience,  construction,  maintenance,  eleva¬ 
tors.  motors,  expert  A.C.-D.C.  armature  winder 
trouble  shooting.  Familiar  with  reconnecting, 
rtHiesigning  motors.  Desires  permanent  connec¬ 
tion,  anywhere.  PW-610,  Electrical  World.  520 
No.  Michigan  Ave.,  Chicago.  Ill. 


ELECTRICAL  engineer  seeks  new  l•onnection 
with  greater  responsibilities.  Over  41  years' 
cxperieiK'e  in  electric  distribution,  power  jdant 
operation,  and  power  engineering.  Post-gradu¬ 
ate  work  in  business  administration.  Free  to 
travel.  PW-627.  Electrical  World.  Tenth  Ave. 
at  .36th  St..  New  York. 


ENGINEER,  mechanical  and  electrical.  Indus¬ 
trial  and  public  utility  power  plant  design, 
substations,  transmission  lines,  heat  balance, 
heating  and  ventilating.  Experienced  in  handling 
men  and  assuming  responsibility.  PW-512. 
Electrical  World.  Tenth  Ave.  at  ."Idth  St.,  New 
York. 


i  Two  teaching  fellowships  will  be 
I  available  in  the  Electrical  Engi- 
I  neering  Department  of  the  Uni- 
1  versity  of  Cincinnati  beginning 
I  September  1,  1930. 

I  Each  of  these  teaching  fellowships  will  pay 
I  $1200  a  year  for  two  years.  Half  of  the 
1  fellows’  time  will  be  devoted  to  teaching 
i  and  other  work  in  the  department,  and 
i  half  will  be  available  for  work  towards 
I  the  degree  of  M.S.  in  Engineering.  Grad- 
1  uates  of  engineering  colleges  of  recognized 
I  standing,  who  are  interested  in  such  an 
I  opportunity,  may  obtain  information  by 
I  writing  to 

I  PROFF.S.SOK  A.  M.  WIIXON 

I  Electrical  Enginct'ring  Department. 

I  University  of  Cincinnati 


POSITIONS  WANTED 

MERCHANDISE  director  and  load  builder  in 
electricity  and  gas,  will  consider  change.  Ex¬ 
ceptional  qualifications  in  electric  range  and 
appliance  load  building.  Will  consider  purchas¬ 
ing  substantial  interest  in  business.  PW-621. 
Electrical  World,  520  No.  Michigan  Ave., 
Chicago,  Ill. 

PUBLIC  utility  operator  is  available  for  respon¬ 
sible  position  anywhere  in  U.  S.  A.  or  foreign 
field.  Competent  commercial  man  and  practical 
engineer  in  electric,  water,  telephone  and  steam 
heating.  Some  experience  in  ice  and  gas.  Especi¬ 
ally  well  qualified  in  electric  appliance  merchan¬ 
dising  and  load  building.  PW-520,  Electrical 
World,  620  No.  Michigan  Ave.,  Chicago,  Ill. 


PURCHASING  agent  -  general  storekeeper,  at 
present  connected,  solicits  correspondence  with 
utility  desiring  man  of  experience  and  with 
record  of  efficient  and  economical  department 
operation.  PW-616.  Electrical  World.  10th  Ave. 
at  36th  St.,  New  York. 

SALES  engineer,  age  35,  technology  graduate. 

7J  years’  electric  utility  experience  in  power 
and  heating  sales,  desires  connection  as  assistant 
to  executive  or  as  new  business  manager  with 
a  public  utility.  Salary  to  start  $5,500  a  year. 
PW-620,  Electrical  World,  520  No.  Michigan 
Ave.,  Chicago,  Ill. 

SALES  engineering  position  wanted  by  electrical 
engineer,  age  ‘20,  married,  university  graduate, 
five  years’  varied  experience,  test  floor,  applica¬ 
tion,  and  operation.  Past  two  years  in  charge 
of  electrical  departme  t  for  industrial  concern. 
Good  per8onalit.v.  capable  ol  meeting  purchasing 
agents  and  executives.  PW-528,  Electrical 
World.  520  No.  Michigan  Ave.,  Chicago,  Ill. 

UTILITY  executive — technical  education,  West- 
inghouse  test.  16  years’  experience  engineer¬ 
ing  and  management  of  generation,  transmission, 
distribution,  sales-power.  lighting  and  appliances. 
Rale  research,  evaluations  and  rate  case.  Elec¬ 
tric,  water  and  natural  gas  properties.  Industrial 
and  consulting  engineering.  Available  .30  days 
notice.  PW-626,  Electrical  'World,  Tenth  Ave. 
at  .36th  St.,  New  York. 


_ EDUCATIONAL _ 

Bliss  Electrical  School 

Condensed  course  in  electrical  engineering.  Com¬ 
plete  in  one  year.  For  men  of  character 
ambition  and  limited  time.  Theoretical  princi¬ 
ples  and  practical  applications  of  electricity: 
mathematics,  steam  and  gas  engines,  mechanical 
drawing,  extensive  shop  work.  Construction,  in¬ 
stallation.  testing.  Fireproof  dormitories,  dining 
hall,  laboratories,  shohs.  Established  1S{).3. 
Catalog  on  request.  263  Takoma  Ave.,  Wash¬ 
ington.  D  C. 


REPRESENTATIVES  AVAILABLE 

MANITFACTURERS  representative  wants  several 
good  industrial  electrical  lines  for  New  York 
territory.  Write  fully.  RA-327.  Electrical 
World.  Tenth  Ave.  at  36th  St..  New  York. 


BUSINESS  OPPORTUNITY 

Electric  Light  Plant  for  Sale 
Serving  small  but  rapidly  growing  conimunity. . 
Rocky  Mountain  Section.  Revenue  ddUbleii  in 
1920.  If  interested  will  send  full  particulars. 
BO-617.  Electrical  World,  520  No-.  .Michigan 
Ave.,  Chicago,  Ill. 

GOOD  JOBS  OraN 

1  Central  atationi  must  have  meter  eiputs.  Hundreds  i 
r  of  minpetert  men  wanted  for  >  ppsttions  paying  i 
i  S3. 000  and  over.  Wo  can  train  YOU'  at  homo  In  5 
:  your  spare  time.  = 

I  BE  A  METER  ENGINEER  | 

i  A  postcard  brings  full  details.  No  obligation.  1 
I  FT.  WAYNE  CORRESPONDENCE  SCHOOL  i 
i  Pept.  C..  Ft.  Wayne.  Ind.  ; 


_ SALESMEN  WANTED 

Arc  Welder  Salesmen  Wanted 
We  need  several  capable  arc  welder  salesmen. 

Must  be  fully  familiar  all  type  of  machines 
and  welding  methods.  Write  full  details  ol 
experience,  age.  etc.  SW-501,  Electrical  World 
520  No.  Michigan  Ave.,  Chicago.  Ill. 

jtM  I  HniMlltlilltinMIMnillMlltlllllMnilllllllMMItHMIlllMItllllltllNIIIIIIIIIIMiiiiiiiiMC 

i  FOR  SALE 

I  THE  MILL  SUPPLY  COMPANY 

I  Well  know  and  prosperous 

I  going  concern.  Buying,  selling, 

I  and  rebuilding  electrical  motors. 

I  Large  repair  shop.  Well  or- 

I  ganized.  1929  Business  $175,- 

I  000.00.  Will  sell  at  inventory 

I  and  finance  for  responsible 

I  party.  Owner  retiring. 

I  MILL  SUPPLY  COMPANY 

i  Watervliet,  N.  Y. 

YllllMIIIIMtllllllllllMIMMIIilllllMilMIIMIIIIMIIIIIIMIMIIMItMmilMliniMIIIIMMIIMMMMR 
ilMllllllllllllllllMIIIMIIMIIMIIMIIIIMIIIIMIIIIIHiMIIMIIIItlMtMflMIIMIIIMIIMliltllllMIHU 

1  %" SLATE  I 

I  A  discontinued  item  to  be  disposed  of.  1 
I  Send  for  list  of  sites.  | 

i  THE  .MAINE  MFG.  CO.  I 

I  Nashua,  New  Hampshire  1 

IllillllllllltllllllllMIIIMMtMlllllllMIIIIIIIIHIIItlMIIMIIMIMlIMKIMMMIIIIIIIMIIIIIIIIMIIII? 


TURBOGENERATOR 

Condensing  Unit 

1—500  kva.  for  150  lb.  steam 
pressure  and  for  2400  volt, 
2  phase.  60  cycle  operation. 

May  lie  seen  in  operation  for  a 
limited  time  as  it  is  to  be  re¬ 
placed  by  a  larger  unit. 

Board  of  Public  Works 

Holland,  Michigan 


i  VOLTAGE  REGULATORS  [ 

I  Motor  Operated  I 

I  Single  Phase,  2,400  volts,  Westinghouse  i 
i  and  General  Electric,  26  -48  -60-72  i 

i  kva.  I 

5  Three  phase.  2, .300  volts.  General  Electric,  i 
=  .30  -  60- 67  kva.  I 

I  ROTARY  CONVERTERS  I 

i  5 — General  Electric  500  kw.,  650  volts  I 
i  Rotary  Converters.  D.C.  and  A.C.  Con-  i 

I  trol  Panels  complete.  .3 — 186  kva.  = 

i  Transformers  with  each.  \ 

i  *2 — General  Electric  600  kw.,  650  volts.  = 
I  Synchronous  Motor  Generator  Sets  com-  i 

I  plete  with  panels.  I 

I  1 — Westinghouse  .3,000  kw.  Condenser.  | 

I  THE  DETROIT  EDISON  CO.  | 

i  Edward  T.  Gushee,  Purchasing  Agent  | 
I  2000  Second  Ave.,  Detroit,  Mich.  | 
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MOTOR  GENERATOR  SETS 

1 — 500  kw.,  250  V.,  WeatlnKhouse  Synehronout 
motor  Generator  Set. 

1 — 250  kw.  230  V.,  3  ph..  80  cy..  2300-4600  v.  Syn¬ 
chronous  Motor  Generator  set. 

1—200  kw..  230  V..  3  ph..  60  cy  .  2300-4100  v 
Synchronous  Motor  Generator  set. 

1 — 150  kw..  600  r.p.m..  250  t..  Gen..  3  ph..  60  cy 
220-440  V..  G.E.  Synchronous  motor. 

1 — 125  kw..  250  V.  Westlnghouse  Synchronous  Gen. 
Motor  Set.  3  ph.  60  oy.  230-2200  v. 

1—100  kw..  125  V..  D.C.  220-440  A.C.  G.E.  Syn¬ 
chronous  Motor  Generator  Set.  220-440  v. 

1—100  kw..  250  V..  Gen..  900  r.p.m..  2200  Syn¬ 
chronous  Motor. 

1—85  kw^  250  V.  1200  r.p.m..  3  ph..  60  cy..  220-440 
G.E.  Synchronous  Motor. 

1 — 76  kw..  250  V.  Generator.  3  ph..  80  cy..  2200 
T..  Synchronous  Motor. 

1—60  kw..  125  V..  C.W..  3  ph..  60  cy..  220-440  ▼. 
Motor. 

1 — 60  kw..  260  V..  Westlnghouse  3  ph..  60  cy. 
220-440  V. 

TURBINES 

1 — 2500  kya..  3600  r.p  m..  2?00  volts.  3  phase.  60 
cy..  Westlnghouse  and  Worthington  Condenser 
8  years  old.  good  condition. 

1 — 76  kva..  3  ph..  60  oy.  Westlnghouse  Geared 
Non-Conden«ng  Turbine. 

TRANSFORMERS 

— 1500/3000  kva.  G.E.  combined  oil  and  water 
cooled  3  ph..  60  oy..  11000-22000-2300  v. 

3—500  kva.  G.  E.  13000/26000—220/440. 

3—500  kva.  G.  E.  13200—2300 

A.C.  GENERATORS 


NO.  Kv>.  R.p.m.  VoUt  PH. 
1  1200  600  2300/4100  3 

1  312  450  440  3 

1  250  600  440  3 

2  125  000  2300  3 

2  100  900  230-2300  3 


G.E. 

Weetg. 

Cr.-Wh. 

G.E. 


No. 

1 

1 

1 

1 


Kw.  R.p.m. 

VolU 

Ph. 

Typo 

No. 

75  600 

220 

3 

Westg. 

2 

75  900 

2300 

3 

G.E. 

1 

50  1200 

220-440 

3 

G.E. 

5 

50  1200 

2300 

3 

G.E. 

MOTORS 

— 3  Phaae, 

M  Cycle 

No 

Hp.  R.p.m.  I'olti 


Type 
G.E.  syn. 

G.E.  slip  ring 
G.E..  slip  ring 
Wh.  syn. 

G.E. syn. 

G.E.  syn. 

Weetg.  syn. 

G.E.  syn. 

G.E.  syn. 

Weetg.  si.  rg. 

G.E.  syn. 

Westg.  si.  rg. 
Weetg.  sq.  cg.mtr 
G.E.  sq.  eg. 

Weetg.  sq.  eg. 
G.E.  sq.  eg. 
Falr.-M.  sT.  rg. 
Allls-Chal.  si.  rg 
G.E.  Kt. 

G.E.  si.  rg. 

G.E.  Kt. 

Falr.-M.  syn. 

G.E.  MT  si.  rg. 

G.  E.  B. 

Wagner  el.  rg 
Westg.  si.  rg. 

G.E.  Kt 
Cr.-Wheeler 
G.  E.  K. 
Request! 

B.  T.  S.  MOTORS 

2 — 175  hp.,  3  phase.  60  ryclee.  2300  volts.  G  E., 
Varlaole  Speed.  Complete. 


1500 

600 

2200  4000 

600 

900 

440  2200 

500 

900 

440-2200 

350 

900 

2200  4000 

2 

300 

600 

445  2300 

250 

600 

2200  4000 

250 

600 

220  440 

250 

600 

440  2200 

3 

200 

514 

4150  2300 

150 

1200 

220  440 

ISO 

900 

2300 

2 

150 

514 

2200 

ISO 

1800 

2200 

100 

900 

440  2200 

100 

900 

220-440-220 

75 

600 

220 

75 

600 

220 

76 

490 

440 

76 

900 

2200 

60 

1200 

220 

60 

720 

220  440 

60 

300 

220  440-230 

50 

600 

2200 

50 

900 

2200 

60 

1200 

220  440 

40 

1700 

220  440 

40 

1200 

220  440 

25 

900 

440-2200 

25 

1200 

440 

(3  Phase  Motors  on 

NO 

1 

1 

1 

1 

6 

4 

1 


BRAND  NEW  MOTORS 


Hp.  R.p.m. 
40  900 

40  1200 
30  1200 
30  900 

25  900 

25  600 

15  1200 


Volt! 

220-440 

220-440 

220-440 

220-440 

220-440 

220-440 

220-440 


Type 

Gen.  Electric  KT 
Gen.  Electric  MT 
Gen.  Electric  KT 
Gen.  Electric  KT 
Gen.  Electric  KT 
Gen.  Electric  KT 
Gen.  Electric  KT 


K>r.  R  p  m.  ViPie  Typo 

15  1200  220-440  Gen.  Electric  MT 

10  1200  220-440  Gen.  Electric  MT 

7  H  900  220-440  Gen.  Electric  MT 

D.C.  Generators 


No. 

Kw. 

R.p.m.  Volts 

Typo 

1 

250 

1200  125 

Brand  new  Q.E. 

1 

200 

900  250 

G.E. 

1 

200 

600  250 

G.E. 

1 

200 

525  250 

G.E. 

2 

ISO 

1200  250 

Cr.-Wheeler 

1 

150 

600  250 

G.E. 

2 

ISO 

1200  250 

Westg..  new 

1 

100 

720  250 

G.E. 

1 

IS 

450  250 

Diehl 

1 

SO 

600  250 

Weetg. 

1 

30 

1000  250 

Weetg. 

(Smaller  SUaa  on  Request) 

D.C 

MOTORS— 

338  VOLT 

NO. 

Hp. 

R.p.m. 

Type 

I 

250 

550 

O.E. 

2 

200 

1150 

Cr.-Wheeler 

1 

150 

600 

Q.E. 

3 

150 

850 

Westg.  8K.  new 

1 

150 

1100 

Weetg.  8K. 

1 

125 

550 

Cr.-Wheeler 

1 

100 

625 

Weetg.  Type  8 
Allls-Chsl. 

1 

80 

500 

2 

75 

475 

Westg.  Type  S 

1 

50 

560 

Westg.  8k. 

1 

1 

50 

40 

650 

400 

Sprague 

Diehl 

1 

40 

1300 

Diehl 

1 

36 

200 

Dleh  1 

1 

85 

700 

Cr.-Wbaelar 

1 

35 

420 

Dleh  ) 

1 

20 

665 

Dleh  I 

1 

20 

200 

Dleh  I 

I 

20 

900 

Dleh  1 

NO. 

1 

1 

1 

3 

1 

1 


(Smaller  Slsea  on  Request) 
D.C.  MOTORS— 125  VOLT 


r/5 

100 

80 

25 

20 

15 


R. 


p.m 

575 

600 

600 

1200 

660 

776 


Typo 

G.E. 

G.E. 

G.E. 

SpragtM 

G.E. 


8K  Westg 
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I  General  Electric  D.C.  Motors  ! 

I  220  volt  D.C.  overhauled  and  guaranteed.  | 

i  5  hp.,  1700  r.p.m.,  type  RC — $40  I 

1  5  hp..  1150  r.p.m..  type  BC — $50  | 

=  7t4  hp.,  1150  r.p.m..  type  RC — 160  i 

1  25  hp.,  950  r.p.m..  type  DLC — $175  s 

I  GOODMAN  ELECTRIC  MACmNERY  CO.  I 
i  126  Green  St.,  Newatk,  N.  J.  _ j 

TtitIMIIIIIIIIItOIOIlMIIIIIIIMIMIIIOMMIMIIIIinillNIMIMIIOIIlIKIMHMIltnNIMMHIMHmHM*' 

1  FOR  IMMEDIATE  DELIVERY  I 

I  MOTOR 

I  One  800  hp..  50°  C.,  240/600  r.p.m.,  000  | 
1  volt  compound  wound  Type  MQ  direct  | 
I  current  Motor,  heavy  construction  lor  steel  | 

I  mill  service.  Practically  new.  1 

I  MORGAN  CONSTRUCTION  COMPANY  | 
I  16  Belmont  Street,  Worcester.  Mass.  I 

. . . . . 


This  little  advertisement  puts  you  in  touch 
with  a  large  quality  stock. 

MOTORS 

BOUGHT.  SOLD 
EXCHANGED 
REPAIRED 
RENTED 
AC  AND  DC 
MOTORS  REWOUND 

DYNAMOS 

NEW  AND  REBUILT 

Arthur  Wagner  Co.,  Inc. 

Eloetrieai  Enginooro 

701-703  W.  Washington  St..  CHICAGO 
Monroe  7410 

. . . 


tmmttHiiiMMitiNiiiimiHmtmmttii 


1 


INGERSOLL-RAND 

Type  PRE.2  COMPRESSOR 


ELECTRIC  MOTORS 

Generators.  Hoist.  Starting  Equipment,  etc.  | 
Guaranteed  equipment.  Your  inquiries  and  | 
surplus  lists  solicited.  | 

R.  SCHEINERT  | 

Almond  A  Hagert  Sts.,  Philadelphia.  Pa.  I 


Power  Plant  Equipment 

Turbo  Units 

6250  kw.  Weatlnghouie.  2-S-6*-23$$-132t$. 
2300  kw.  Westlnghouae,  2-3-60-2200, 

1500  kw.  a<n.  Elec..  3-60-2200. 

750  kw.  Oen.  Elec..  3-60-600, 

600  kw.  Gen.  Elec..  3-60-2200. 

500  kw.  Oen.  Elec..  3-60-440-22e-220l. 

250  kw.  Kerr-Diehl  NEW  125  volu  D.C. 


SPECIFICATIONS : 
Compressor: 

22  and  14x10  two 
stage  rated  1631 
cu.ft.  displacement 
per  minute.  Serlad 
No.  40080-7. 

Motor: 

200  HP..  3  ph.. 
00  pT.  440  volt. 
226  R.P.M.  Gen. 
Elec,  type  ATI  syn¬ 
chronous  with  belt¬ 
ed  exciter. 

Control : 

Manually  operated 
reduced  voltage 
starter. 

itut  one  of  many  eterp- 
tioHol  snWe  araUaNe  for 
immeduite  deltcery.  Com- 
pleto  itoefc  Met.  Bsltetiw 
37  eeqt  /ree  oa  reqiMet. 


Boilers  and  Boiler  Equipment 
4— 004-hp.  Straight  Tube  B.  A  W.  A.S.lf.E. 
200  Ibe. 

2—200-bp.  HBT  Bigelow,  Meii.,  Std..  125  lbs. 
Coal  Crushers,  Elevators,  Conveyors,  Larrys 
7 — Turbine  Driven  Blower.*,  28.000  to  60,000 
•-u.ft. 

1 — 5,000-hp.  Cochrane  Open  Heater. 

1 — 17-ln.  and  |0-in.tl5-ln.  Worthington  Feed 
Watar  Pump. 


Compressors 


I  ROCKFORD  POWER  MACHINERY  COMPANY 

"Evorything  In  Motors”  620-626  Sixth  St.,  Rockford,  III. 

'WIIIWIWIHimtltHIIIIIIIIIIHIIIiniWIWmimie-mmilllintlllHIIIIIIIIIIHMIlMttllHtMlWMIWIlHlimHMIf-WMWimHMMIIWIWmMIIMtMIIWIIIIIIWMIWMMWWMI, 


5,030  cu.ft.  Ingersoll-Rand  PRE-2.  3  ph..  60  ey.. 
any  voltage. 

Also  many  other  rompresiors,  electric,  steam  and 
helt  driven. 

GrneratorH 

1500  kva..  3-60-600  Syn.  Condenser.  $60  r.p.m. 

400  kva..  3-00-2300  Gen.  Elec.  Generator,  $14 
r.p.m. 

300  kw..  3-60-2300-550-140-220  Oen.  Elec. 
Generator,  direct  connected  to  a  23x26-Id. 
stroke,  left  band  Skinner  Automatic  Engine. 


A.  LEE  ELLIS 

10  High  Street,  Boston,  Mass. 
'Tho  Buyer  Must  Be  SeUiefted  Always.' 


ELECTRIC  SERVICE  CO 


Americas  Used  Transformer  Clearing  House 

*212 Walnut  Street  •  '  Cinciuuciti,Ohio 
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HIGH  GRADE  STANDARD  EQUIPMENT 


Motor  Generator  Sets  and  Rotary  Converter 


Slip  RInt  Motors  — 3  Ph.,  60 

Hp.  VolU  Mat-. 

00  440  Allls-Chal. 

125  220-440  O.E. 

50  220-440  G.E. 

.50  220-440-560  G.E. 

25  2200  G.E. 

00  2200  G.E. 

00  440-220  G.E. 

00  440-220  G.E. 

76  220-440  G.E. 

75  440-220  G.E. 

75  550  G.E. 

75  550  G.E. 

50  220-440  G.E. 

.50  5.50  G.E. 

40  220  440  G.E. 

Synchronous  Motors  — 3  Ph., 
Hp.  Volts  Mats 

140  22(K)  440  G.E. 

35  2200- .5.50  G.E. 

80  2200-440-220  G.E. 

Direct  Current  Motors 
'fp  \'>lis  S  d  M<it 

>25  230  635  WeHtKhse 

.50  230  575  VVestKhse. 

00  2.30  62.5  Wesfehsp. 

.50  2.30  8.50  WestetiNP. 

50  600  1450  WestKhsc. 

35  230  850  WeHtKhse. 


Direct  Current  Generators 

Hp.  Volts  Speed  Male 

200  250  850  Westgbse. 

125  250  675  WeetKbse 

100  250  720  Westgbse. 

40  250  8.50  G.E. 

35  250  1050  Westgbse. 

12  125  11.50  Westgbse. 

6  125  300  Westgbse. 


Speed 

450 

450 

720 

600 

1200 

900 

720 

900 

720 

900 

720 

900 

900 

720 

1200 


•200-gw  ,  250-v.,  900-r.p.ni.  Westgbse.,  SK  con¬ 
nected  to  2200-v.,  3-pb.,  60-cy..  syn.  motor. 
•165-kw.,  125-250-v.,  6-ph..  60-cy..  1200-r.p.m., 
G.E.  with  2300-4000-v.,  3-ph.  transformer. 
■90-kw.,  250-v.,  1200-r.p.m..  G.E.,  R.C.,  con¬ 
nected  to  ATI-440-220-V..  3-ph.,  60-cy..  syn. 
motor. 


Sq.  f^age  Motors — 3  Ph..  60  Cy. 

4600-2300  Westgbse. 

2200  Westgbse. 

2200  Westgbse. 

220-440  W'estghse. 

220-440  G.E 

220-440  G.E. 

650  G.E. 

220-440  G.E. 

220-440  G.E. 

220-440  G.E. 

220-440  G.E. 

220-440  G.E. 

2200  Allls-Chal 

220-440  G.E. 

220-440  G.E. 


■250-kva..  600-r.p.m.,  2300-440-220-v..  G,  E. 
■187-kva..  720-r.p.m.,  2200-440-220-v..  G.E. 
-lOO-kw.,  900-r.p.m.,  2200-v..  G.E. 

-100-kw  ,  900-r.p.m..  240-480-v..  G.  E. 
-75-k'w.,  12d0-r.p.m..  2200-480-240-v..  G.E 


1800 

600 

720 

600 

600 

720 

720 

1200 

900 

900 

720 

lino 

1200 

,1>00 


Speed 

720 

900 

1200 


Transformers 


Allis-Chal.  667-kva..  60-cy..  13.800-230-460. 
•Moloney  200-kva.,  60-cy.,  2200-440-220-1 10-v. 
-G.E.  lOO-kva.,  60-cy..  2.300-230-460-v. 
-G.E.250-kva.,  60-cy  .  2300-230-460. 


STEP  HEN  H  ALL  &  CO.,  INC.,  7th  and  Adams  Sts.,  HOBOKEN,  N.  J 


1  FOR  SALE  i 

G.  E.  Induction  Motor 

I  Used  HOO  Up..  2.200  volts,  speed  460.  one  | 
i  switch  board  panel,  one  silent  chain  drive,  i 
i  one  extra  rotor  and  one  starter.  I 

I  THE  DANVILLE  BRICK  COMP.ANY  | 
I  Danville,  Ill.  = 


Motor  Generators 


Motors  and 
Machine  Tools 

Write  for  ' 
Lists  and  Prices 


•500  Kw.,  260  volt.  Type  MPC.  inlerpole 
Gen.  Elec.  Generators  to  700  hp.,  .3 
phase,  00  cycle.  Gen.  Elec.  Synchronous 
Motors  with  A.C.  and  D.C.  panels. 
-100  kw..  125  volt.  Gen.  Elec..  Type 

MPC,  interpole  Generators  to  150  hp. 
Gen.  Elec.  Synchronous  Motors. 

-150  kw..  650  volt.  Type  SK.  Wesgh. 

Generator  to  225  hp.,  Westgh.  Syn¬ 
chronous  Motor. 

-100  kw..  250  volt  Westgh.  interpole 

rotar.v.  Never  Used.  W’ith  transformer, 

A.C.  and  D.C.  switchlKJards. 


MIPMENTCOMPAN 

1 48  N.3rd  St  Philodel  phia  Pa. 


OIL  CIRCUIT  BREAKERS 


Transformers 


General  Electric  Truck  Type,  FKR-5,5  auto¬ 
matic  TPST,  600  amperes,  15,000  volt  Oil 
Circuit  Breakers  complete  with  accessories,  en¬ 
closed  in  cubicles  36  in.  wide,  70  in.  deep  and 
106  in.  high;  also  separate  panels  and  cubicles 
for  metering  purposes,  complete  with  new  current 
and  potential  transformers,  meters,  etc. 

Drawing,  and  specifications  may  be  obtained 
from  this  office.  Several  of  each  type  for  sale. 

What  is  your  offer? 

THE  NEW  YORK  EDISON  COMPANY 

W.  W.  Erwin,  Controller, 

4  Irving  Place,  New  York  City 
Refer  to  R.  O.  72. 


We  have  over  700  TransformerB  in  stock 
from  1  to  1.000  kva.  Also  a  number  of 
street  lighting  Transformers.  Your  in¬ 
quiries  will  be  appreciated. 


New  Westgh.  Synchronous 
Motors 

Sizes  from  126  to  575  bp. 

Motors 

Thousands  of  them  in  all  sizes  and  for 
various  electrical  circuits. 


Turbo  Generators,  various  sizes.  Also 
large  stock  Transformers.  Engine  Driven 
Units,  Motor  Generators.  Motors.  Dynamos 
of  all  D(.‘8cription8. 


George  Sachsenmaier  Co. 

8'tOI  Ilegrrman  8t.,  Ilolmeshurg,  riiila.,  l*a. 


What  Make,  Type,  Rating  and  How  Many 

TRANSFORMERS 

Do  You  Want? 


We  have  over  5,000  in  stock.  We  carry  no 
other  line.  We  can  save  you  30  to  60%  in  price 


We  buy  modern  type  transformers  ■  -any  size  '-any  quantity. 

Wanted  especially*— high  voltage  large  capacity*  transformers  in  carload  shipments. 
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For  Sale 


Dependable 


POWER  PLANT  EQUIPMENT 

All  of  which  is  in  A-l  operating  condition 


4—3500  KW.,  A.C.  Turbo 
Generators.  General  Electric 
Alternating  Current  Generators 
— Type  ATB,  Class  6-3500M- 
1200,  Form  HT,  Volts  12,000, 
Amp.  169,  Speed  1200,  Serial 
Nos.  181751,  181752,  215433, 
215434. 

Curtis  Steam  Turbines — K.W. 
3500M,.  Speed  1200,  Form  J, 
Steam  pressure  200  lbs.,  550° 
Temperature,  Condensing, 
Serial  Nos.  5020,  5021,  6519, 
6520. 


CONDENSERS 

4 — ^Worthington  Condensers — 8000  Sq.Ft., 

1-In.  Absolute  pressure  at  7000  Q.P.M. 
and  40 °P.  idrrulating  water.  Serial 
Nos.  3574,  3591,  3687,  3688. 

CIRCULATING  PUMPS 

4 — Worthington  Volute  Pumps — Size  16- 
In.,  7500  G.P..M.  Serial  .\os.  4052, 
4161,  5077,  5090. 

Upright  Simplex  Engines — Type  B, 
Size  12x12.  Serial  Nos.  189761B- 
354757W.  189638B-354756W,  1907- 
49B-356511W,  190  728B-356510W. 

2 — Wheeler  Pumps — 30-In..  Type  DAA. 
Motor  driven,  30,000  G.P.M.  Com¬ 
plete  with  auxiliary  equipment  ami 
mounted  on  extended  base  (Dirert  con¬ 
nected  by  means  of  flexible  coupling). 
Serial  Nos.  08437,  08438  SEW. 


VACUUM  PUMPS 

4 — Worthington  Horizontal  Simplex  Pumps 
— Type  B,  Size  10x22x18.  Serial  Nos. 
182268B-351746W.  182481B  -  351- 
750W.  190752B-356508W,  190767B- 
356509W. 

CONDENSATE  PUMPS 

1 —  Worthington  Condensate  Pumps — Size 
2%-in..  2  Stage.  150  G.P.M.  against 
25-Ft.  head.  Serial  Nos.  4114.  4113, 
5046,  5044. 

Kerr  Turbines — Size  12-In..  7  54 
B.H.P..  1200  R.P.M..  4  Stage.  Serial 
Nos.  184,  217,  386,  385. 

BOILER  FEED  PUMPS 

2 —  Worthington  Horizontal  Duplex  Pumps 
— Size  16x10x15,  Serial  Nos.  352132, 
356278. 

2 — Worthington  Pumps — Size  4-ln..  4- 

Stage,  250  lb.  pressure.  Serial  Nos. 
4166,  5177. 

Terry  Steam  Turbines — 210  Ib.  steam, 
H  P.  100,  2100  R.P.M..  Serial  Nos. 
152,  340. 

EXCITERS 

2 — General  Electric  Continuous  Current 
Generators — Type  CC.  Class  4-100- 
2400,  Form  T.  Amp.  800,  Speed  2400. 
Volts  125,  Serial  Nos.  164422. 
304836. 

Curtis  Steam  Turbines — K.W.  100. 
Speed  2400.  Form  C.  Steam  pressure 
210  lbs.  Non-condensing,  Serial  Nos. 
6045,  6253. 


FREQUENCY  CHANGERS 

1 — 1000  KW.  Frequency  Changer  (G.E.) 
— Motor.  Type  ATI.  Class  10-1080- 
300,  Form  C,  hp.  1420,  volts  9000, 
amp.  67,  eyries  25.  Serial  No.  86272. 
Generator — Type  ATB.  Class  24-1000- 
300.  Form  C.  volts  4150/2400.  amp. 
139,  speed  300,  Serial  No.  86270. 

1 — 5000  KW.  Frequency  Changer  (G.E.) 
— .Motor,  Type  ATI,  Class  10-5300- 
300,  Form  V,  Volts  9000,  H  P.  7100, 
Speed  300,  .Amp.  358,  .  25  Cycle. 
Serial  No.  203258. 

Generator — Type  ATI,  Class  24-6670- 
300,  Form  V,  A’olts  12,000,  Speed 
300,  Amp,  231,  Serial  No.  203259. 
Continuous  Current  Generator — Type 
MPC,  Class  125-300,  Form  L,  Amp. 
980,  Speed  300,  Volts  no  load  125, 
Volts  full  load  127.5,  Serial  No. 
189061. 


TRANSFORMERS 

2 — 15000  Kva.  Transformers  (G.E.)  Out¬ 
door  type.  OIWC.  7500  kra.  self-cooled. 
55°  rise,  3  phase,  60  Cycle.  36300/ 
12600  volts.  Typo  HWT,  Serial  Nos. 
2738141-2738142. 

The  following  taps  are  available: 
.36300-35475-34650-33825  -  33000- 
32175-31350-30525-29700  /  12600- 
12300-12000.  Can  be  used  at  44000 
volts  with  rating  of  20000  kva. 

4 — 15000  Kva.  Transformers  (Pitts.)  Out¬ 
door  type.  OIWC.  7500  kva.  self -cooled. 
55°  rise,  3  phase,  60  cycle,  33000/ 
12600  volts.  Serial  Nos.  703278- 
703279-703280-703281. 

The  following  taps  are  available: 
33000-31500/12600-12300-12000. 

2 — 15000  Kva.  Transformers  (O.'B.)  Out¬ 
door  type.  OIWC.  7500  kva.  self- 
cooled  55°  rise.  3  phase,  60  cycle, 
36300/12800  volts.  Type  H.W.T., 
Serial  Nos.  2738135-2738139. 

The  following  tans  are  available; 
36300-35475-34650-33825-33000-32- 
175-31350-30525-2^700  /  12600-12- 
300-12000. 

2 — 15000  kva.  Transformers  (O.E.)  Out¬ 
door  type.  OIWC,  7500  kva.  self 
cooled.  55°  rise.  3  phase.  60  cycle. 
33000/12600  volts.  Type  H.W.T.. 
Serial  Nos.  2297099-2297101. 

Tlie  following  taps  ere  available: 
33000-31500/12600-12300-12000. 

1 — 15000  Kva.  Trans'ormer  (W.E.M.) 
Outdoor  type.  OIWC,  7500  kva.”  self- 
cooled,  55°  rise,  3  phase.  60  cycle. 


36300/12600  volts.  Serial  No.  725711. 
With  tap  changer  under  load  giving 
voltages  as  follows:  36300-35475- 
34650-33825-33000  -  32175  -  31350- 


1 — 15000  Kva.  Transformer  (W.E.M.) 
Outdoor  type.  OIWC.  7500  Kva.  self- 
cooled.  55°  rise.  3  phase.  60  cycle, 
36350/12600  volts.  Serial  No.  1210,- 
417. 


With  tap  changer  under  load  giving 
voltages  as  follows:  36350-35510- 
34670-33835-33000-32165  -  31330- 

30495-29660/12600-12340-12070. 


POTENTIAL  AND  CURRENT  ! 
TRANSFORMERS 

3 — Westlnglwuse — Type  VC.  Potential 
transformers,  33000/110-55,  60  cycle. 
200  volt-ampere.  Serial  Nos.  E-2769- 
E-2770-E-2771. 

9 — G.  E.  Potential  Transformers — Type 
EM-12.  Ratio  11000/110-66  volts. 
25  cycle,  200  watt,  dry  type. 

3 —  W.E.M.  Potential  Transformers — Style 
No.  10441 -A.  oil  filled.  Ratio  110/1, 
9000  volt  service. 

6 —  Weston  Current  Transformers — Model 
635.  Ratio  750:5  Amperes  (150:1), 
6600  volt. 

15 — O.  E.  Current  Transformers — Type 
W-2.  Ratio  750:5  Amperes.  (150:1) 
4500  volt. 

17 — O.  E.  Current  Transformers — ^Type 
W-2.  Ratio  150:5  Amperes,  (30:1), 
4500  volt. 

23 — G.  E.  Current  Transformers — Type 
ty-n.  Ratio  150:5  Amperes,  (30:1). 
4500  volt. 

4 —  O.  B.  Current  Transformers — ^Type 
K-48.  Ratio  450:5  Amperes.  (90:1), 
15000  volt. 

19 — W.B.M.  Current  Transformers — Type 
K  A.  Ratio  50:5  Amperes.  (10:1), 
6900  volt. 

RELAYS  AND  INSTRUMENTS 

3 — W.E.M.  Overload  Relays — Type  CO. 
60  cycle,  4  seconds,  range  4-16  amp. 

2 —  W.E.M.  Overload  Relays — Type  CO. 
66  cycle,  4  seconds,  range  2-6  amp. 

3 —  W.E.M.  Overload  Relays — ^Type  CO, 
60  cycle,  2  seconds,  range  4-8  amp. 

40 — W.E.M.  Overload  Relays — Type  CO, 
60  cycle,  2  seconds,  range  4-16  amp. 

2 — G.  E.  Overload  Relays — Type  PQ-3, 
1  pole,  ITL. 

7—  Allamar.a  Svenska  tHectrlska.  Over¬ 
load  Relays,  inverse  time  limit — Type 
RI,  60  cycle,  range  4-10  amperes. 


9 — W.B.M.  Reverse  Power  Relays — Type 
CR.  25  cycle.  2  seconds,  range  4-16 
amperes. 

68 — W.E.M.  Reverse  Power  Relays — Type 
CR,  60  cycle,  2  seconds,  range  4-16 
amperes. 

12 — W.E.M.  Impedance  Belays — ^Type  CZ. 
Style  .No.  374872,  125  volts.  60 

cycle. 

15 — W.E.M.  Temperature  Relays — Style 
No.  504432,  50  W.,  D.C. 

1 — DlMIsura.  Frequency  Indicator,  and 
Recorder — range  57-62  cycles. 

1 — ^Hartman  and  Braun,  Frequency  In¬ 
dicator — reed  type.  60  cycle,  116 
volt,  range  52.5 — 67.5  cycles. 

1 —  ^Biddle.  Frequent  Indicator — reed 
type,  60  cycle.  110  volt,  range  40- 
70  cycles. 

2 —  Biddle.  Frequency  Indicator — reed 
type,  60  cycle,  110  volt,  range  37.5- 
67.5  cycles. 

1 — ^Biddle,  Frequency  Indicator — reed 
type,  25  cycle,  110  volt,  range  21- 
2  8  cycles. 

1 —  W.E.M.  Power  Factor  meter,  graphic, 
style  .No.  723262-B. 

2 —  G.  E.  Synchroscope — Type  SI-A3,  110 
volt,  25  cycle. 

4 — ^Bristol  Graphic  Ammeters — Model 
635,  Chart  416,  Scale  0-2500  am¬ 
peres.  1  day.  5  amperes. 

3 —  Bristol  Graphic  Thermometers — Model 
311.  Chart  782,  Scale  0-150°C. 

3 — G.  E.  Watthour  Meters — Single  phase. 
Type  IS-2.  52  volt,  5  amperes,  25 
cycle. 

CARRIER  CURRENT 
TELEPHONE 

1 — 250  Watt  Carrier  Current  Telephone 
equipment  for  single  frequency  duplex 
and  selective  ringing  operation  and 
one  remote  control  equipment  in  ac¬ 
cordance  with  General  Electric  Co. 
specification  No.  BD-3087. 

AUTOMATIC  TELEPHONE 
SYSTEM 

1—50  Line  P-A-X  Switchboard  equipped 
at  present  for  42  lines,  including  the 
following ; 

1  Automatic  switchboard  complete. 

1  4  8 -volt,  24  ampere  hour  battery. 

I  Battery  cabinet. 

1  Power  board. 

42  Desk  type  automatic  telephones. 


For  full 


information  as  to  age  and  length  of  service  call  or  write  us. 


Commonwealth  Edison  Company,Room718-72W.AdamsSlreet,Chicago 


m 
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TRANSFORMERS 


-2000  kv».  Gen.  Klee.  48000  v.  prim.  24000  T.  *ec.  S 

-1667  kva.  Gen.  Elec.  Type  H,  66000  v.  prim.  IIOOO  v.  ser.  = 

-1667  kra.  Gen.  Elec.  Type  U.  22000  t.  prim.  11000  v.  uer.  § 

-1500  kva.  Gen.  Elec.  3  ph.,  6600  v.  prim.  220-110  T.  tec.  = 

-750  kva.  I’lttsburgh  Furnace  Transformer  25000-12500  v.  prim,  to  280-  S 
260  240-220-200-140-1.30-120-1  10-100  V.  tec.  E 

-400  kva.  Pittsburgh  13800  v.  prim.  2300  v.  sec.  E 

-3  50  kva.  Gcii.  Elec.  6600  v.  prim.  460  V.  sec.  E 

-333  kva.  Pittsburgh  22000  r.  prim.  220-440  v.  tec.  = 

-333  kva.  Allit-riial.  2300  V.  prim.  460  v.  sec.  E 

-300  kva.  Westgh.  Auto  transformer  consisting  of  2-slngle  phase  traps-  = 
formers  60  cy.,  488  v.,  3-wlre,  3  ph.  to  440  v..  3-wlre.  2  ph.  (Can  be  = 
reconnected  to  220  3-wlre.  3  ph.  to  220  v.  4-wlre,  2  ph.).  = 

-250  kva.  Westgh.  22000  v.  prim.  6600  v.  sec.  E 

-150  kva.  Gen.  Elec.  Type  H.  33000-13200  v.  prim.  2400  v.  tec.  = 

-100  kva.  Gen.  Elec.  Type  H.  Form  RP.  6600-13200  v.  prim.  605-575-  S 
545-440  v.  ter.  S 

-100  kva.  Westgh.  Type  SK,  13800  V.  prim.  440-220  v.  sec  s 

-100  kva.  Westgh.  13200-12540-1  1880  v.  prim.  488-244  v.  sec.  | 

-100  kva.  Westgli.  2400  v.  prim.  440  v.  sec.  S 

-100  kva.  Pittsburgh  2200  v.  prim.,  2200  v.  sec.  1 

-45  kva.  Gen.  Elec.  Type  H.  22000  v.  prim.  230-460  v.  'fc.  = 

-37  H  kva.  Gen.  Elec.  25  cy.,  2300-2080  v.  prim.  460-230  v.  sec.  E 
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Practical  Praqical 
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Palmer  Croft 


Practical  Cbntral  tiEcrwcAL 
EifciRioiY  Stations  Machinekt 
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Croft  Croft  Croft 
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Croft 


ARCHER  &  BALDWIN,  Inc.  1 

i  I2«  MBKKTY  STREET,  NEW  YORK.  N.  Y.  i 

I  Telephone  HITCHCOrK  4545-4546-4547  | 
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MOTOR  BARGAINS 

New  and  lined  Selected  Bargiiiiin 

SI.II*  RING  MOTORS 

Two  Sc  Three  PhaHe,  «0  Cycle,  ‘4130/440  VoM 


HP.  Make  Type 

300  Allis  Chalmers . Any 

‘200  Fairlianks-Morse 
200  Fairbanks-Morse  to 
1600  Gal.  per  min. 

2-stage  std.  Fire 
Underwriters  PumO,  new 

176  Allis  Chalmers . 660  V. 

176  Allis  Chalmers . ‘2  ph. 

160  Westinghoust' . C.W. 

100  General  Elec . I-M 

100  General  Elec . IQ-M,  -  ph. 

60  Wagner . BR 


R.P.M. 

000 

600 


1800 

600 

600 

600 

720 

460 

1200 


%  to  300  hp.  Also  Oener* 

ators  and  motor  Generator  Mts  of  all  characteristloa. 


Larige  stork  of  Motiirs  from 


L.  J.  LAND,  207  Centre  St.,  N.  Y.  C. 


lUiinMrrTMiitMiiiiMiiiiiiiiiiiiiiiiitiiiiiiiiiiiiMiiiiiiiiiniimMitiMHiMniiitMitiiiuiiitMiiiMniiiitMiiMtMiiiiintllliuuur 


MOTOR  BARGAINS 

Variable  Speed — 230  Volt — D.  C. 

I— 76/112-hp.  Westgh.  SK-180.  425/775. 

1 — 65/100-hp.  Westgh.  SK-20e,  250/550. 

1 — 75/100-hp.  Westgh.  8K-210.  200/600. 

1—  75/100-hp.  Crocker-Wheeler,  CMC-81H,  500/1000. 

2 —  30-hp.  Westgh.  SK-190.  225/450. 

1— 35-hp.  Diehl,  K-10.  600/1800. 

1— SO-hp.  Westgh..  SK-130,  725/1450. 

1 —  25/30  hp.  Electro  Dyn.,  208.  400/1200. 

2 —  25-hp.  Crocker-Wheeler.  CMC.  800/1600. 

1— 25-hp.  Wetstgh.,  RK-130.  600/1200. 

3 — 20/25  Gen.  Elec.  RF-12,  500/1500. 

6 — 15/20-hp.  Westgh.,  8K-110L,  500/1500. 

1 — 15-hp.  Westgh.,  end.  SK-150,  300/900. 

1 — 15-hp.  Westgh.,  end.  SK-llOL.  400/1290. 

See  last  watk'a  listing 

Motors— Generators— Transformert  and 
Other  Electrical  Equipment 

151  W.  18th  St. 
New  York  City 
REBUILT— GUARANTEED 


Belyea  Co.,  Inc. 


'■nilllllllllllMIIIIIMMI . IIMMIIIIIIItllirTrnMIllllMItMIIMIIItlllllllllllllMlllllllllllinilltlllllttllllllltlllMIMHIIMIMIHHinilllimmHtS 


Make  Your  Selection  From  Our  Stock  of 

25  Cycle  Motors 


At  Yery  Substantial  Savings 


300  hp.  West.  Type  CW.  slii) 
ring,  ‘2200  volt,  760 
r.i).m..  $1,600. 

300  hp.  Gen.  Elee.  Type  I. 
squirrel  cage.  ‘2200  volt. 
760  r.p.m.,  $900. 


250  hp.  Gen.  Elee.  Type  I. 
squirrel  cage,  440  volts, 
1600  r.p.m.,  $700. 

‘250  hp.  Gen.  Elee.  Type  I, 
squirrel  cage.  440  volt, 
r.p.m.,  $900. 


We  Are  Prepared  to  Handle  YOI  R  CHAXGEOVERS 
tiiir  modern  methods  and  traiin'd  organization  can  expedite  this 
work.  Our  guaranteed  contract  protects  you.  It  will  cost  you  less 
than  if  you  handled  it  yourself.  Write. 


B 


ERGER  BROTHERS 


ELECTRIC 

1346  University 


B 


MOTORS,  Inc. 

Ave.,  Rochester,  N.  Y. 


Affiliated  with  F.  W.  KImIe  to.,  Toledo,  Ohio 
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New  Revised  Edition 

The  CroSt  Library  ot 
Praetieal  Electricity 

7  volumes,  2785  pages,  2045  illustrations 


HE  New  Croft  Library  contains  seven  volumes*  in¬ 
dexed  so  that  everything  you  want  to  know  about 
electricity  is  right  at  your  very  fingertips.  The  elec¬ 
trical  field  is  covered  from  the  simplest  principles  of  electro¬ 
magnetism  to  the  complete  and  economical  operation  of 
central  stations. 

These  books  discuss  motors,  generators,  transformers,  cir¬ 
cuits,  currents,  switchboards,  distribution  systems — installa¬ 
tion  and  repair  of  electrical  machinery — wiring  for  light  and 
power — the  National  Electrical  Code — Underwriters’  require¬ 
ments — signal  circuits — mathematics — etc.  You  are  taken 
“on  the  job”  and  taught  electricity  from  the  standpoint  of 
finished  experience. 

Prepare  for  an  Expert’s  Job 
and  Get  an  Expert’s  Pay 

An  expert’s  knowledge  of  electricity  leads  to  an  expert’s  salary. 
Thousands  of  men  who  own  the  Croft  Library  know  this.  With 
these  books  at  his  elbow  a  man  can  learn  as  much  about  electricity 
in  six  months — good,  practical  “bread  and  buftcr"  stuff — as  he 
would  ordinarily  learn  in  a  lifetime  of  hapazard  exi^erience. 

Thoroughly  Modern 

— Entirely  Practical 

The  Library  sticks  to  practice  throughout. 
It  gives  you  only  first-hand  facts  drawn  from 
actual  electrical  work  and  gained  from  shirt¬ 
sleeve  pxi>erience.  The  extensive  revision  has 
made  it  entirely  modern  in  scope— covering 
electrical  pra<“ticc  as  it  is  today.  The  text 
speaks  the  language  of  the  electrical  worker. 
Most  operations  are  carried  out  with  actual 
applications  and  understandable  illustrations. 

No  Money  Down 

Fill  in  and  mail  the  coupon  below.  We  will 
send  you  the  entire  set  of  seven  volumes  com¬ 
prising  the  New  Croft  Library  of  Practical 
Electricity  for  10  days’  free  e.ramination.  Wc 
take  all  risk — and  pay  all  charges.  You  pay 
nothing,  unless  you  decide  to  keep  the  books. 
Then  send  an  initial  remittance  of  $1.60  and 
$2.00  a  month  until  the  special  price  of  $19.60 
has  been  paid. 


A  Combined 
Reference 
Library 
and 

Home  Study 
Course  in 
Practical 
Electricity 


— yours 
for  10  Days* 
Examination 
FREE! 

t 


Me  Oraw-  H  1 1-1- 


I  FREE  EXAMINATION  COUPONI 

S  .McGraw-Hill  Rook  Company.  Inc.,  370  Seventh  .Xventic,  New  York.  J 

•  You  may  send  me  the  seven  volumes  of  the  New  Croft  Library  of  S 

■  Practical  Electricity  on  ai)proval  for  10  days'  examination.  I  agree  S 

■  to  return  thi*  hooks  in  10  da.vs,  or  to  remit  $1.50  then  and  $2.00  ; 

\  a  month  until  $19.60  has  been  paid.  • 

!  Name .  ; 

■  Home  Address .  ; 

■  City  and  Stale .  S 

J  Name  of  Company .  S 

S  Occupation  .  ! 

■  (Books  sent  on  approval  to  retail  purchasers  in  the  U.  S.  and  Canada  ! 

:  only.  I  W,  3-‘29-30  • 


Wherever  it  does  the  job  better! 


Time-O-Stat  uses 


Write  for  this  free  booklet,  "Do 
It  With  Durex"  Contains  com¬ 
plete  information  about  Durex 
. . .  physical  and  dielectric  prop¬ 
erties,  color  ranges,  and  scores 
of  possible  applications. 


Durez! 

Like  most  manufacturers,  you’ve  prob¬ 
ably  heard  much  about  Durez.  You 
realize  it  makes  an  efficient,  durable, 
beautiful  product.  You  feel  it  should 
have  a  place  in  your  own  business.  But 
perhaps  there’s  an  impression  in  your 
mind  that  Durez  must  be  used  for  the 
complete  product.  Not  necessarily,  by 
any  means!  .  .  .  This  perfect  molding 
compound  is  used  for  parts  in  countless 
products.  Let  the  Time-O-Stat  Controls 
Company,  Elkhart,  Ind.,  cite  examples: 

This  great  organization,  noted  for 
reliable,  high-standard  products,  manu¬ 
factures  limiting  devices,  valves, 
switches  and  complete  control  systems. 
See  the  back  panel  of  the  Thermoswitch? 
Made  of  Durez!  The  base  of  the  clock 
switch?  Made  of  Durez!  The  binding 
posts  in  the  Lockswitch?  Made  of  Durez! 

Durez  can  be  used  in  innumerable 
products  —  for  many  parts.  It  is  strong, 
hard,  tough.  Amazingly  durable.  Vir¬ 
tually  never  splits  or  cracks.  It  will  not 
warp.  And  Durez  has  high  dielectric 
strength.  Gas,  moisture,  oils  and  heat 
are  resisted.  Continual  handling  will  not 
mar  its  smooth,  lustrous  surface.  All 
practical  colors  are  available,  and  all 
combinations.  And  Durez  is  uniform! 

What  are  you  making?  Is  every  part 
100%  efficient?  Beautiful  where  beauty 
is  needed?  Made  quickly  and  econom¬ 
ically?  (In  one  operation,  the  Durez 
molded  part  comes  from  the  mold  fin¬ 
ished  —  holes  and  threads  made,  studs 
imbedded,  screws  inserted,  lettering  per¬ 
fect,  polishing  and  burnishing  unneces¬ 
sary.)  Investigate  Durez!  Our  engineer¬ 
ing  and  laboratory 
staff  are  at  your  ser¬ 
vice.  General  Plas¬ 
tics,  Inc.,  37  E. 
Walck  Road,  N. 
Tonawanda,  N.  Y. 
Also  New  York, 
Chicago,  San  Fran¬ 
cisco,  Los  Angeles. 
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Standard  wiring  practice 
for  every  modern  type  of 
industrial  installation 


Just  Out? 


! 


''GRAWH' 

X)KC0KP^ 


469  pages,  5Vi  x 
8  inches, 
illustrated  with 
diagrams  and 
tables, 

$2.75  postpaid. 


McGraw-Hill  Book  Companj,  Inc.,  370  Scrnith  Aveone,  New  ¥ork.  | 

Rend  me  a  copy  of  Moyer  end  Woetrel'i  INDCSTBIAL  ELECTRICITT  AND  S 
WIRINQ,  $2.75  postpaid,  for  10  days'  free  examination.  1  agree  to  remit  for 
the  book  or  return  it  postpaid  within  10  days  of  receipt. 

Name  . 

Home  Address  . 


!  i 


city  and  State  . 
Name  of  Company 
Occupation  . 


(Books  tent  on  approral  to  retail  purchasers  In  T.  8.  and  Canada  only.) 

W.  3-29-30 
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I  THE  WORLD’S  STANDARD  I 

“IRVINGTON” 


This  up-to-date  wiring  manual  gives 
a  practical  application  of  theoretical 
electricity ;  it  shows  the  workman  how 
to  handle  wdring  jobs  economically 
and  efficiently;  and  it  bases  its  text 
entirely  upon  the  standard  established 
by  the  National  Electric  Code. 


Industrial  Electricity 
and  Wiring _ 

By  JAMES  A.  MOYER 

Director  of  Untyerslty  Extension,  MassachusetU  Depart¬ 
ment  of  Education 

and  JOHN  F.  WOSTREL 

Instructor  In  Electrical  Engineering  and  Supervisor  In 
Charge  of  Industrial  Subjects,  Division  of  University 
Extension,  Massachusetts  Department  of  Education. 

This  book  outlines  practical,  eco¬ 
nomical  and  efficient  methods  of 
workmanship  in  accordance  with  the 
National  Electric  Code.  It  includes 
a  description  of  the  action  and  applica¬ 
tion  of  electrical  apparatus  such  as 
generators,  motors  and  transformers. 
Chapters  are  devoted  to  electric  light¬ 
ing  and  power  installations,  including 
the  planning  of  circuits  and  estimat¬ 
ing  costs. 

The  increasing  importance  of  theatre 
wiring,  not  only  for  stage  and  audi¬ 
torium  lighting,  but  for  scenic  effects 
and  projection  room  equipment,  is 
reflected  in  this  work. 

This  book  will  meet  an  immediate 
need  among  electricians,  wiremen, 
contractors,  architects,  servicemen  and 
electrical  engineers. 

Chapter  Headings 

1.  FundamrnUI  Theory  and  Units.  2.  Splicing  and 
Soldering  Wires.  3.  Calrulatlon  of  Wiring  Systems. 
4.  Wiring  Methods  and  Types.  5.  Details  of  Wiring 
In  Conduits  and  Moldings.  6.  Wiring  Old  Buildings 
and  Unit  Costs.  7.  Industrial  and  House  Appliances. 
8.  Electric  Generators  and  Generator  Wiring.  9.  In¬ 
dustrial  Electric  Motors  and  Motor  Wiring.  10.  Trans¬ 
formers  and  Connections.  II.  Industrial  Lighting. 
12.  Wiring  for  Theatre  Services.  13.  Residential 
Lighting  E>iulpment.  14.  Estimating  Industrial  and 
House  Wiring.  15.  Outdoor  Wiring.  16.  Distribution 
System.  17.  Circuit  Control  Apparatus.  18.  Group¬ 
ing  of  Systems  and  Equipment.  19.  Wiring  for  Mis¬ 
cellaneous  Services. 

Examine  this  new  book  for  10  days  FREE 
— Simply  mail  the  coupon 


Me  GRAW-HI 


FREE  EXAMINATION  COUPON  I 


Black  and  Yellow 

Varnished  Silk,  Varnished  Cambric,  Varnished  Paper 

Irv-O-Slot  Insulation  Flexible  Varnished  Tubing 

Insulating  Varnishes  and  Compounds 

Irvington  Varnish  QC  Insulator  Co. 

Irvington,  N.  J. 

Sales  Representatives 


Mitchell-Raod  Mfg .  Co..  N.  T. 
E.  M.  Wolcott.  Rochester 
1.  W.  Leyine.  Montreal 
A .  L.  Gilliae.  Toronto 


Prehler  Brothers  Inc.,  Chlcaro 
White  Supply  Co.,  St.  Louie 
Clapp  Sc  LaMoree.  Los  Angelee 
Martin  Woodard.  Seattle 


Consumers'  Rubber  Co..  Cleveland 
SuiimiiiiiiiiiimimniiiiiiiiiiiiiinniiniitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiimiiiniiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiin 
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MAMSFIELD 


i  CLEAN  INSIDE — Made  in  our  own  open  hearth  furnaces,  using  the 
I  latest  and  most  progressive  methods  to  get  good  clean  steel. 

i  CLEAN  OUTSIDE — Rolled  and  treated  with  utmost  care  to  obtain 
I  high  quality  and  uniformity  in  all  respects. 

I  RESULTS — Better  magnetic  performance,  best  die  service. 

I  Empire  Steel  Corporation,  Mansfield,  O. 

I  Successors  to  the  Mansfield  Sheet  A  Tin  Plate  Co.  i 

lELEeTRieAl^l 
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cm  Slate  I 

I 

Best  for  Switchboards  I 

Monsan  Slate  is  recognized  through  i 
out  the  industry  for  its  uniform  S 
high  quality.  1 

To  meet  a  rapidly  increasing  de  = 
mand  we  have  expanded  our  pro-  1 
ducing  facilities  to  double  their  i 
former  capacity.  | 

Deers  of  Monson  Slate  are  thus  as  i 
sured  of  prompt  attention  and  | 
service.  I 

Let  us  tell  you  how  Monson  Slate  i 
will  serve  to  enhance  the  Quality  = 
of  your  products.  3 

r 

Portland-Monson  Slate  Co.  I 

Portland,  Me. — Quarries  at  Monson,  Me  | 
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WEATHERPROOF 

RUBBER 
COVERED 

SLOW  BURNING 
BARE 

COPPER  WIRE 

I  PHILLIPS  WIRE  COMPANY  | 

i  Division  of  General  Cable  Corporation  I 

i  PAWTUCKET.  R.  I.  I 

rimtiiiiiiiimmiiHtmimiiimimiimimiiiiimiiiiNiimiiiimiiiiimMiiiiimiiiiiimimimimiiimimiimimiimiiiiiiimiiiiiiiimir 
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BAKELITE 


I  THE  MATERIAL  OF  A  THOUSAND  USES  I 

I  Molding  Materials;  Laminated  Sheets,  Tubes  and  | 

I  Rods;  Lacquers,  Varnishes  and  Cements.  I 

i  /SV  BAKELITE  CORPORATION  /SV  I 

i  (  I  Park  Avenue,  New  York,  N.  Y.  |  j  = 

I  Vial/  Chicago  Office  63.S  West  22nd  Street  Vial/  | 
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MICA  IIMSULATIO  ISJ 


OILED  CLOTH  INSULATION 


etter  Arc  Welders  [ 
are  made  with  Super  Micanite 


ize  makes  it  unique  among  built-up 
mica  insulations. 


Here  insulation  is  one  of  the 
most  vital  factors  in  perform¬ 
ance.  Only  the  best  will  do.  That’s 
why  Una  Arc  Welder  commutators 
are  insulated  with  Super-Micanite. 


If  you  have  never  tried  Super- 
Micanite  send  for  a  sample.  Subject 
it  to  the  most  rigorous  tests.  Then 
we  feel  certain  you  will  agree  that  it 
is  the  outstanding  electric  insulation 
of  its  kind. 


Super-Micanite  contributes  unfail¬ 
ingly  to  the  result  for  which  the 
machine  is  designed  and  built.  Higher 
dielectric  strength . . .  greater  surface 
resistivity. .  .the  absence  of  injurious 
decomposition  products,  and  the  fact 
that  Super-Micanite  does  not  carbon¬ 


MICA  INSULATOR  COMPANY 

New  York;  200  Varick  St.  Chicago:  542  So.  Dearbotn  St. 
Cleveland  Pittsburgh  Cincinnati  San  Francisco  Seattle 
Birmingham  Los  Angeles  Montreal  and  Toronto,  Canada 
Workr:  Schenectady,  N.  Y,  London,  England 


^  PERFECT  ‘ 


CaniTF 

INSULATOR  ^ 


EMPIRE 


INSULATOR 

REG.  U.S.PAT.  OFF. 


INSULATION 
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Simplex  Jacks  |H 

for  Industries  •  Utilities  •  Railways  •  Oil  Wells  /^V,,  •^e* 

r>  ^  ra  i  •  f^*  —ir/f  v  I 


Mines  •  Engineers  •  Contractors  •  Pipe  Pushing 

I  International  Standard  I  Northern  Electric 
lucimc  coMPAWT  I  ElectricCorporation.  I  Company,  Ltd. 


McClintic-Marshall  Company 

Steel  Bridges  (iiul  Buildings 
'Etnks,  Barges,  Pipe,  Transmission  Towers 
iDicl  Plate  Work 

General  Ottices:-  PITTSBURGH,  PA. 

OM  U  LS  IN  PRINCIPAL  (  llll.S 


janeg  LINE 
SPECIALTIES 


fiance  {ampanu 

CENTRALIA.MO. 
U.S.  A  . 


"ahaoo'' 


K-P-F  High  Tension 
Pole  Top  Switches 

Easily  Installed 
Easily  Controlled 
Any  Voltage 


Where  the  going  is 
Tough 

MASTER  SHOVELS 
and  SPOONS 


K-P-F  high-tension  disconnect¬ 
ing  switches  incorporate  rugged¬ 
ness  with  a  minimunt  of  parts. 
They  are  installed  with  less  labor 
and  material. 


Here’s  a  new  line  of  shovels  developed 
for  greater  strength  and  economy. 

The  blades  of  alloy  steel  are  forgred  to  our 
special  straight  pattern  and  heat-treated  in 
automatically  controlled  furnaces.  You 
will  find  the  brinell  mark  on  each  blade 
denoting  that  that  blade  was  checked  for 
proper  heat-treatment. 

Straps  are  electrically  seam  welded  to  blade. 
This  weld  will  not  come  apart. 

The  selected  handles  are  made 
of  air-seasoned,  second  growth  ^ 

Northern  White  Ash  of  finest 
quality  obtainable. 

The  complete  shovel  is  neatly 
finished. 


K-P-F  ELECTRIC  CO 


I  855  Howard  St.,  San  Francisco,  Cal. 


CANADIAN  PORCELAIN  CO.,  LTD 

HAMILTON,  ONTARIO,  CANADA 

Specializing 

High  and  Low  Voltage  Insulators 


Write  lor  details 


Leach  Company 

Dept.  E 

Oshkosh,  Wisconsin 


Made  in 
two 

styles — 
Eastern 
and 

Western 

pattern. 


Made  to 
special 
Oslikosh 
shape. 


POLEUNE 

CONSTRUCnWFOtn^ 


1  NS  l/E.A.X'OR  S 

^7lte  Correct  Design. 
The  Rorcelain  InsularorG) 


Furnish  permanent,  effective 
grounding  protection. 

Heavy  continuous  copper 
throughout.  All  joints  spot 
welded.  Insure  durability, 
highest  conductivity,  lowest 
resistance  to  ground,  and  ample 
capacity.  Inexpensive  and 
easily  installed  with  a  post 
hole  auger. 


tTrife  /or  descriptive  literature. 

Paragon  Electric  Co. 

403  So.  Dearborn  St.,  Chicago 
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fiiiiiiiuiiiimiiiiiijiiiiiiiimiiii>ui:iiiiii*i»r 


. . . . . 


tSRmiTOi'GSl 


Everything 
In  Insulation 


Compounds,  Waxes  Paints 
Varnishes  and  Varnished  Material* 
Insulating,  Waterproofing  9 
Maintenance  Paints 


INC.I9I3 

mericaw 

JNSULAJING 

lUACHINEPnr 

in  c 


I  PHILADELPHIA  1 1^4, 
r ENNSYLVANIA  UJlML 


I  MITCHELL-RAND  MFG.  CO.,  17  Vesey  St.,  N.  V.  | 

^iimimiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiMiiiiHiiiiiiiniiuiui . . 

. . . 

I  Ksrisss  Ms?.  me., 913  MANUFACTURERS  OF  <  | 

^  **AtTIPriCnn”  magnet-wire  enameling  machines,  l 
/f  rvSff  cotton,  silk,  asbestos,  paper  and  I 

i  OTHER  TAPE,  WIRE  insulating  I 

MACHINES  I 

I  wr.  srr  Complete  Wire  Tinning  and  Wire  Sleetro-  I 

i  .  Plating  Outflti.  i 

3  Wire  Saturating  apd  Pollihing  Ekjulpnient  i 

I  1  ENNSYLVANIA UJM.i  Wlre-Respooliiig,  Coiling  and  Wire-ReclaiminK  g 

S  Maehineg.  5 

Autoiiiobile-Cabie  and  Presiure-Hoie  Armorina  § 
Machines.  1 

“Aimeo-Seward”  Patented  Panning  Machines,  s 
VulraniBlng  Pans  and  Patch-Vulcanlaera  for  i 
Rubber  Covered  Wire.  5 

Pull-Out  Capstans.  Reel-Stands  and  Steel  Reels.  = 
Electric  Railway  Automatic  Signals  and  s 
Road  Crossing  Warning  Signals.  1 

Exclusive  Agent  in  the  United  States,  Canada  = 
Mexico,  Central  and  South  .America  for  i 
“Breguet”  High-Speed  Wire-Drawing  Ma-  = 
chines.  Patents  applied  for  in  the  United  § 
States  and  Patented  In  Prance  and  Great  = 
Britain.  | 

SPECIAL  MACHINES  DESIGNED0R8UILT  | 

•tiiiiiiiiiiiiiiiiiiiiiiiiiiiinniiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiHiiMiiiMiiininMiiiiiiiiiiiiiiniiiiiMiiii.s 

nimiiiiiiiiiiiiiiimiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiuniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiiuiiiiiniiiin’"^ 


tiroRTElECIRICAC 

©  SHEETS 


■  ©  SHEETS 

Afade  JbrYour Particular  Requirements 

Are  yoD  Intereated  in  aernring  aheeta  diatinctiTe  for  uniform¬ 
ity,  low  core  loaaea,  high  prrmpahility  and  exceptional  punch¬ 
ing  iiuulities?  < 

We  maintain,  at  yoiir  aervire,  a  highl.v  apeelaiixed  depart¬ 
ment  for  tlie  production  and  betterment  of  Blectrical  Steel 
aheeta.  Submit  Your  iiiqiiiriea 

THE  NEWPORT  ROLLING  MILL  CO. 

NEWPORT,  KENTUCKY 


Jones  Gas  Detector 


A  Valuable 
Instrument 
for 

Public  Utility 
Organizations 


Numerous  Explo' 
sions  in  Manhole  En' 
trances  to  Electrical 
Conduits,  Gas  Lines, 
Sewers,  Etc.,  prompt* 
ed  the  development 
of  this  New 
Detector! 


JONES  GAS  DETECTOR 


The  Jones  Gas  Detiictor  is  a  Valuable  Instrument 
for  Practical  Field  Use  in  conducting  Periodic  and 
Systematic  Investigations  of  Dangerous  Under* 
ground  Explosive  Hazards.  Complete  Details  on 
Request. 

WRITE  FOR  BULLETIN  NO.  17 

^ine  SaAtg/^^^^^pp/Zances  Ca 

Braddock.  Thomas  ans  Meade,  Pittsburgh,  Pa. 

*‘Evei7tIiinR  for  Mine  and  Industrial  Safety” 


The  pore  sine  coat¬ 
ing  on  9rapo  GaL 
vaniaed  Telephone 
Wire  and  Strand  is 
noa-petUng,  aM-cracd- 
iag.  Even  when  subject¬ 
ed  to  splicing,  twisting 
or  bending,  this  protective 
coatingremainsuninjured. 


That  is  why  9rapo  Galvan¬ 
ized  Products  are  outlasting 
all  others  in  actual  service. 
That  is  why  users,  year  after 
year,  are  reducing  maintenance 
costs  to  new  low  levels.... 


Grapo  Galvanized  Telephone 
Wire  and  Strand  can  be  obtained 
from  representative  Jobbers.  In¬ 
sist  upon  Grapo  quality!  You  can 
identify  it  by  the  Grapo  Tag.... 


Indiana  Steel  &  Wire  Co,, 

Mmade,  Irndtana 
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I  “GARFIELD”  INSULATION  1 

I  “GUMMON”  is  the  standard  and  original  | 

I  Cold  Molded  Insulation,  made  by  the  oldest  | 

I  I  — \  and  largest  producer.  Continuously  im-  | 

^  IflTIMiMONl  increasingly  exacting  re-  | 

I  quirements.  i 

I  V  /  GARFIELD  MFG.  CO.  f 

I  - Garfield,  N.  J.  | 

liiiiiiiiiiiniiiiiiiiiniiiiiiimnmimiiiiiiiiiiiiiniiiiiiiitiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiimiiiiiir'T'tiiiiS 

jiiiiiniiiHiBiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiimimiiiiiiiiiiMiuiiiiimiiiiu>^ 

I  D.  M.  STEWARD  MFG.  CO.  | 

I  Urn  ■T  \  Chattanooga,  Tenn.  | 

I  I  '  jmiH  For  Forty  Yearg  the  leading  heat  resisting  | 
I  I  insulation  Manufacturers.  Ask  about  1 


‘LAVITE” 


fiHuiiiiiiiiiniinniiiitminininiiimniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiitimuiiiiiiiiiiiiiiiiiniiiiiiiiMiiiiuiiiiim 


Jruscon  Steel  (ompany 

Ljoun^slotun,  Ohio 


»MitHiiiiiiiiiiiiMiiiimiiMimiMiiimiiiiiimtntniiiiittiittiitmiiiiiiiiiitimniniiiiiiniiniiiniiiiiiiiiiiiiiiiimimiiiiitiiiiiiiiuiiiinni| 

I  W.N.  MATTHEWS  i 

1  CORPORATION 

I  Engineers  and  Manufacturers  | 

I  3702  Forest  Park  Blvd.,  St.  Louis,  Mo.  | 

s  Manufacturers  of  i 

i  Matthew*  Fuswitches  and  Disconnecting  Switches  | 

=  Matthews  Scrulix  Anchors  = 

i  Matthews  Adjustable  Reels  = 

=  Matthews  Slack  Pullers  = 

i  Matthews  Teleheight  = 

i  Matthews  Woodpecker  Telefault  | 

I  Matthews  Xpandix  Anchors  | 

1  Matthews  Traplox  Anchors  i 

I  Matthews  Holdfast  Lamp  Guards,  Portables,  Changer  | 

i  Distributors  in  all  principal  cities,  | 

siintiimiiiiiiiiiiiimiiiiiiiiiiiiiiiiiinimiiiiiiiimimiiiiiiiitiiniiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiKiiiiniiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiii 

|nmim?iiTtiiimiiiiiiiiiiiiiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiliiiiliilMiiiM'^ 

©ILIIVEE  “it  MATEEHAE,  I 

ACCEPTED  SINCE  1894  I 


I  OLIVER  IRON  AND  STEEL  CORPORATION  —  PITTSBURGH  I 


MiiiiniiiniiitiiiHiiiiiiiiiiiiiniiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiniiiiiiiiuiiiitiiniiiiiiiiiiiiitiiiiiii' 

snii’iiifiiiiiiiiitniiiiniiiiiiniiiiiiiiiiMMiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiinitinitiitiiiiiiiiiiiiiiiiiiiiiniiiiitiiiiiniiiiniiiiiimiiB 


"Bates  Poles  Outlive  the  Bond  Issues  that  Buy  Them" 

Bates  Poles  and  Structures 


Ales 


lande^  teel  jllruss  Q. 


General  OfRces  and  Plants 
CAST  CHICAGO,  INDIANA,  U.  S.  A. 

KiiiiiiiimiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiintiiiiiiiiiiiiiiiiirintiiiiiiniiiitiiiiiiiiiiiiuiiiiiiiniiiiiiiiMiiiiiiiiiiiMid 


Tackles, 

Climbers,  ^ 

SaFety  Straps^%v 
Tool  Bags, 

Lag  Wrenches,  Sleeve 
Tw  isters,  w  ire  Grips, 
Tree  Trimmers,  Belts 


since  1S57 


WALTER  BATES  STEEL 

CORPORATION 

GARY  INDIANA. 


KeNOVA,  >V.  VA.  U 


e^bbhbhbhh 
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1  ^ 

1  FsldblisKcd  185/ 1  ^  1 
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for  copper  or 
aluminuin 

conductors  t  w  ^ 

made  in  three  typteH  for  l>are  or  insulated  wire 
on  cable  sizes  up  to  1,000,000  o.m.  Can  he 
used  on  any  type  of  strain  insulator  as  a  dead 
end,  for  turnine-  a  comer  or  taklnir  the  strain 
where  conductor  passes  to  other  apparatus. 


A  dfurriptire  leaHet  tcUl  he  iurnithed  upon  requrtt. 


A  SietneHM  «t  HnUke.  Peoduct 


PARAGON 


Electrical  Wires  &  Cables 

Quality  Products  for  Every 
Electrical  Purpose 

John  A.  Roebling'g  Sons  Co.,  Trenton,  New  Jersey 


is  not  just  another 
Megohmmeter  but  all 
that  the  name  implies 


5  Parkway  Cable.  3  Conductor 

. . . 


The  unit  type  of  construction  used  in  modern 
machinery  and  automobiles  is  now  used  in  an 
electrical  instrument /or  the  HrsCtime. 

As  shown  in  the  cross-section  view  of  the  instru¬ 
ment,  it  consists  of  two  units — the  measuring 
system  complete  with  resistance  coils  and  the 
generator. 

Either  unit  may  be  removed  without  disturbing  the 
other. 


Test  your  Meters  and  Relays 

from  the  front  of 

the  switchboard  ^  /L 


Available  in  ranges  from  1000  to  10,000  megohms 
with  generator  ratings  from  400  to  2500  volts — 
Constant  Pressure. 

Mail  coupon  for  Preliminary  Bulletin  No.  190 


norite  for  Bulletin 


ELECTRIC  POWER  EQUIPMENT  CORP 

412-20  N.  18th  ST.,  PHILADELPHIA,  PA. 


HERMAN  H.  STICHT  «c  GO 


MEGOHMERS,  GROUND-OHMERS 
TACHOMETERS 

k  Row  New  York,  N.  Y. 


Insulator  Clamps  Fuse  MountinKs  huUdstki*  | 

Copper  Fittings  Substation  eduipmrnt  5 

I  .Spilring  Hlervrs  Combinations  1 

Disronnects  Air  Break  Switches  ^  i 

I  Choke  Colls  Bus  Kupports  /  for  I 

E  Memeo  Rngineering  A  Maniifaetnring  /  bulletin*  of  1 

I  Company,  Ine.  intereet  to  § 

I  381  Hamilton  Street.  Long  laland  City.  N.  Y.  ves.  S 

risiiHiiiMiiiiiniiniiiiMiMiMimiiiMiiiiiiiiiiiHiiiiiiiiMiiiiMiiiiiiiiiniiiiiiiiiiiiiiitiimiiiiiMiMiMiiiir'OMTntotsfinMiiiiiiiiiiiioiiiir 


HERMAN  H.  STICHT  A  CO.. 

19  Park  Row,  New  York.  N.  Y 


Send  me  a  copy  of  Preliminary  Bulletin  No.  190. 


Name 


Position 


Company 


Address 


lapp  InsuIatorCo-JncJ^f^jOC 


Mark 


•mitr 
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W?  EXTEND  the 
^  facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


Electric  Bond  and  Share 
Company 

Two  Rector  Stree\.  New  York 


Do  you  know— 

the  NEON  GLOW  LAMP 


ha»  dozens 
of  usos? 


Because  it  has  no  fiia* 

meut,  this  watt  lamp 
18  sturdy  beyond  the  ordi- 
uary.  It  is  made  to  withstand 
severe  shock  and  continuous 

\ihratiou.  Uses  next  to  nothing  in  current,  is  a 
distinctive  red  color,  and  therefore  mighty  nseful 
for  indicators,  pilot  lights,  annunciators  and  the 
like.  Fits  standard  socket  and  runs  directly  from 
110  A.  C.  or  220  A.  C.  or  D.  C.  lines.  For  prices 
and  other  data  write:  General  Electric  Vapor  Lamp 
Co.,  805  Adams  St.,  Hoboken,  N.  J. 


GENERAL  S  ELECTRIC 
VAPOR  LAMP  COMPANY 


{JFomeHf  Cooper HcviU  Elcelric  Company) 


TIREX  GABLE  for  electric  shovels 

TIREX  cable  for  elec- 

'ce  and  long  life. 


Simplex  Wire  &  Cable  Go. 

MAM  I'ACTI  REUS 

aOl  DEVONSHIRE  ST..  BOSTON 
BRANCH  SALES  OFEICES 

CHICAGO,  564  \V.  Monroe  SC  SAN  FRANCISCO.  ;t9»  Fourtli  St 

NEW  YORK,  1328  Broadrtay  CLEVELAND,  2019  Union  Trust  Bhlg. 

JACKSONVILLE.  1910  Barnett  Nat  l  Rani:  Bldg 


QraniBreakers 


OLLER-SMim  m\fP 


Electrical  Measuring  and  Protective  Apparatus 


MAIN  OFFICE:  WORKS; 

237  Broadway,  NEW  YORK  Bethlehem,  Penna. 

Officea  in  f’rineipal  Cities  in  C.  S.  A.  and  Canada 
Itfloresentatires  in  Australia.  Cuba.  Philippine  Islands  ami  Japan 


Notm  Protection  at  Corners 


BijLbVu.* 


MARE 


TRADE 


Insulated  Staples 

Uneqtlalled  for  telephone  and  bell 
wiring.  The  fibre  insolation  prevents 
troublesome  short  circuits  and  grounds. 
4  sizes.  Pat.  Nov.,  1900.  Write  for 
Samples. 


Boston,  Mass. 


MniniiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiinMiiiniiiiiiiiiiiiMiiiMiHiiMnninMiiniiiiiiMiininininiiHiiiiininiiMniiiiniiMMiMiiiuniiiMyi 

■  u  ^  -w  manufactured  and  cut  to  exact  speci-  | 

I  I  fications,  3  large  factories,  a  cutting  | 
a  M  ^ plant  and  nine  branches;  the  utmost  | 

in  service.  I 

Blue  prints— specifications— samples,  send  us  one  or  ail  of  = 
them.  We  will  then  submit  quotations  and  advise  you  of  any  = 
savings  that  might  be  effected.  1 

The  FELTERS  Co.,  Inc.,  Manufacturers  of  Felt.  I 

Bust  on  New  York  ChiriiKo  Detroit  St.  LoiiIh  Pliilailelpliiu  I 

Cievelaiiil  I.os  .\ii(teles  San  Friinelseo  1 


HARD  PORCELAIN 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 
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^imiiiMiMiiiiiiiiMiiiHiiMiiiiHiiiiMiiiiiiiHiiiiiiiiimnniiitiiiiiiiituiiiMiiiminnHiiiiiiMiiiiMiiiiitiiunimniiiiiiiiMiiiinintHiniN^ 


WHEN  governor  problems  arise 
our  comprehensive  experience 
will  be  of  value  to  you.  “Write  for 
Catalogue  M.” 


1  WOODWARD  GOVERNOR  CO.,  Rockford,  Ill.  I 

IWOODWARDl 

WATER  WHEEL  1 

iGOVERHORfI 

. . . 

JHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIinilllllllllllllllllllllllllllllllllllllllllllllilHt 


kNNER 


ENGINEERING 
COMPANY  INC.  Us 

RAWdONAT  AMONCLSONAVE 

LONGI6LANDCITV.N.V 


LOMBARD 

WATER  WHEEL 

GOVERNORS 


I  ASH1I4ND,  MASS  I 

^iiiiiiMMiiiiniiiiMiiiMiiMiiiniiiiiiiiiiiiiMiMiiiiitMiiiiiiiiiniiiiniiMiiniiiiiitiiiiiiiiiiiiiiiiiiiiiiii . . 

iiiniiiiiiiiiniiiniitiMiitiiiiMiiiiiiiiiininiiMiiiiMiiMiMiiiiiMiniiiiMtiiMiiiiMiiiiiiHiiMiiMiiiiiiiiiitiiiiriiniiiiiiiiiiiiiiiiitiiiiiiiiniii| 

I  Non-Rusting  I 

I  Wire  | 

^  Or  I 

I  Copperweld  Steel  Company,  Classport,  Pa.  | 

OIIIIIIIIIIIIMIIMIIIIMIMMmillMIIIMIIMIMIMIIIIIMIIIIMIIMIIIIIIIIIIIHIIMIIIIIIMIIItlirillinillMlHMIllllllllMIIIMIHMIMIIIMlinPIMIIIIiniS 

Crystal  Valve  | 

Lightning  Arrester  | 

The  outstanding  development  in  lightnin?  | 

protective  apparatus.  | 

Ei.fctric  Service  Si^ppi.ies  Co-  i 

17th  &  Ctmbrla  Sts.,  THIL.tDELPHIA ;  111  N.  | 

Canal  St..  CHIC.AGO:  50  Church  St..  NEW  YORK;  = 

Liman  Tube  &  Supply  Company.  Ltd..  Montreal  i 

=  Toronto.  Varcniirer.  1 

^mtiiiiiniiiniiiMiiiiiiiiiimiiiiniinniiiiiMiHiMiiiiiiiiitiiiiiniiiiiiiniimiiiniuiHiiiniiiiiiiiiiiiiiiHNiiiiiiiMiiiMiiiiiiMiiMiiiMiMiiir 
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The  secret  of  condenser  tube  satisfaction 
goes  further  than  the  metal  of  which  the 
tubes  are  made.  That  is  important,  yes.  But 
the  big  question  is  whether  those  tubes  are 
supplied  plus  or  minus  Service. 

SCOVILL  Cup  Drawn  Admiralty  Condenser 
Tubes  are  the  product  of  over  128  years’  ex¬ 
perience  with  brass.  They  are  produced  under 
strict  laboratory  control  from  the  most  exact 
scientific  formulas.  They  are  meant  to  resist 
the  attack  of  all  destructive  elements  to  which 
they  are  subject — and  to  give  a  long  life  of 
usefulness. 

But — SCOVILL  Admiralty  Condenser  Tubes 
are  supplied  plus  that  most  valuable  element — 
Service.  The  experience  of  all  SCOVILL  en¬ 
gineers,  gained  from  countless  inspections  at 
home  and  abroad,  is  given  to  every  iLser  of 
SCOVILL  Condenser  Tubes.  That  this  service 
is  valuable  should  be  evident  to  any  engineer 
who  ever  had  a  condenser  problem.  If  you 
doubt  it,  call  in  a  SCOVILL  engineer  to  go 
over  your  installation  with  you.  The  chances 
are  that  it  will  save  you  money  and  give  you 
longer  tube  life — prove  to  you  that  SCOVILL 
tubes  plus  SCOVILL  service  is  indispensable. 

SCOVILL 

MANUFACTURING  COMPANY 

•  WATERBURY  ••  CONNECTICUT  • 

Boston  Providence  New  York  Cincinnati 

Atlanta  Clcvelund  Detroit  Philadelphia 

ChlraKo  Los  Antceles  Snii  Frnneisrn  In  Knrope — 

The  Ilagiie,  llollanti 


! 


specialization  is  the 
backbone  of 

Applied  Knowledge 


Vacuum  Oil  Company  experts,  indi¬ 
vidually  and  collectively,  have  made 
and  are  constantly  making  exact¬ 
ing  studies  in  lubrication  science — 
the  crudes,  the  manufacturing,  to 
the  ultimate  practical  use  of  the 
lubricants. 

Correct  lubrication  is  an  exacting 
science,  based  on  research,  study  of 
natural  laws,  and  verified  by  prac¬ 
tical  experience.  Careful  expert  an¬ 
alysis  by  lubrication  specialists  is 
essential  for  the  selection  and  proper 
application  of  the  correct  oils  for 
each  type  of  machine. 

During  the  64  years  that  the 
Vacuum  Oil  Company  has  been  in 
business,  the  lubrication  informa¬ 
tion  it  has  compiled  has  reached 
proportions  so  vast  that  no  one 
man  or  small  group  of  men  could 


hope  to  learn  it  all  in  a  lifetime. 

Only  specialists  who  know  inti¬ 
mately  the  properties  of  the  oil  they 
are  prescribing  are  equipped  to  deal 
with  all  the  intricate  problems  that 
arise  from  time  to  time  under  the 
thousands  of  different  operating  con¬ 
ditions. 

The  knowledge  at  their  command, 
carefully  arranged  for  application 
to  any  specific  problem,  can  be 
placed  at  your  service  through  our 
representatives  and  engineers.  Some 
of  the  benefits  of  its  application  are 
outlined  briefly  in  the  accompany¬ 
ing  chart. 

One  of  our  representatives  will  be 
glad  to  go  into  detail  in  outlining 
the  service  w'e  can  render  your  plant. 
A  request  for  him  to  call  will  entail 
no  obligation. 


54 


b:LKCTkI(  AL  WORLD— March  29.1930 


Here  is  what  a  specialist  in  lubrication  can  offer  you 


Are  you  getting 
all  of  it  now? 


Possible  Economies  in: 

1.  Increased  production. 

2.  Fewer  shutdowns  due  to  lubrication  troubles. 

3.  Reduced  power  consumption. 

4.  Lower  repair  costs. 

5.  Lower  rate  of  machinery  depreciation. 

6.  Lower  labor  costs  to  apply  lubricants. 

7.  Lower  ultimate  lubrication  costs. 

8.  All-around  greater  plant  efficiency. 

The  Vacuum  Oil  Company  is  particularly  fitted  to 
help  you  bring  these  economies  about  by  virtue  of : 

(a)  Sixty-four  years  of  specialization  in  manufacture  of  high-grade  lubri¬ 
cating  oils. 

(b)  A  world-wide  force  of  300  skilled  Lubrication  Engineers  especially 
equipped  to  advise  industry. 

(c)  The  experience  gained  by  more  than  90,000  engineering  visits  a  year 
to  manufacturing  plants  in  all  industries. 

(d)  The  most  complete  compendium  of  lubrication  information  in  the  world. 


y. 


Vacuum  Oil  Company 

Headquarters :  61  BROADWAY,  NEW  YORK 

Branches  and  distributing  warehouses  throughout  the  country 
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Lubricating  Oils 

The  world’s  quality  oils 
for  plant  lubrication 


y 


ThU  installation 

_ _ includes: 

2  XRE  compressor* 

1  HM  eftercooler 
(foreground) 

1  VC  aftercooler 
(right,  rear) 

I  Type  20 

(rear,  hidden) 


3337X 


IN  THIS  FACTORY 

Note  the  compactness  of  these  Type  XRE 
direct-connected  air  compressors.  They  are 
efficient  and  economical,  too;  the  Automatic 
ClearanceControl  with  which  they  are  equipped 
assures  that.  Their  sturdy  construction  guar¬ 
antees  long  life. 

These  machines  are  built  as  direct-con¬ 
nected  and  as  belt-driven  units.  There  is  a 
size  to  fit  your  requirements.  Our  engineers 
will  gladly  give  you  all  possible  assistance. 

INGERSOLL-RAND  COMPANY 

11  Broadway  ro  New  York  City 
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K0lhge  fart*  Hammer  Lap 

Welded  ^ieam  Separator,  .?6-/n.  /. 
O.  X  thifi  x  12  feet,  0-in, 

ImgvifratL  Bottom  manhole noKzle 
1b  Inchef  forge  welded,  complete 
u'Hh  T®*f»  blind  fange,  and  drain 
opening.  Steam  eonnecthns:  three 70 
inch  and  one  6  inch  fttt  type  noz- 
-zJei,  forge  welded  and  machined 
for  Sarlun  fanges.  All  mtleU  are 
boo  Ibt.  standard.  Separator  com- 
pleteivith  12inchdn  pipe,  internal 
ba^tei. and  plate  rlngmppert.Work^ 
ing  pretmrebfOlhs.,  for  total  temp' 
eratur*  of  tested  at  1d0O  ibu 

V  , 


Kellogg  serves  Power  the  world  over 

% 


. . , .  this  steam  separator  for  Australia 


Throughout  the  modem  industrial  world,  Kellogg  equip¬ 
ment  serves  in  the  generation  of  power.  To  the  concern  in 
Australia,  whose  specifications  are  met  in  this  Kellogg  Forge  and 
Hammer  Lap  Welded  Steam  Separator,  Kellogg  fabrication  provides 
permanent  tightness  with  a  minimum  number  of  joints,  lower  erec¬ 
tion  costs,  and  economy  of  maintenance  and  operation. 


\  ^  THE  M.  W.  KELLOGG  COMPANY,  225  BROADWAY,  NEW  YORK 

V  Birminjrham . 827  Brown-Marx  Building  Pittsburgh . . . Oliver  Building 

Boston . - . . . 12  Pearl  Street  Los  Angeles— . 742  Western  Pacific  Building 

Chicago . . . 63  W.  Jackson  Boulevard  Tulsa - Philtower  Building 

K  E  L  LO  G  G 

FORCJE  AND  HAMMER  LAP  WELDED  BOILER 
DRUMS.  .  .  RECEIVERS.  .  .  SEPARATORS 
HEADERS...  CO  VI  PLETE  POWER  PLANT  PIPING 

ALL  KELLOGv",  FORGp:  AND  H  A  .\I  .\I  E  R  LAP  WELDED  PRODUCTS  ARE  INSURABLE 


MavcU  20.  i'.lJ-.rTRICAL  WORLD 
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Some  details  may 
seem  trifling,  but- 


The  long  life  and  economy  of  oper' 
ation  for  which  Edge  Moor  Boilers 
are  noted  are  due  in  large  part  to  ex¬ 
ceptionally  careful  workmanship- 
painstaking  attention  to  detail  that 
shows  its  result  in  freedom  of  the  fin¬ 
ished  product  from  expensive  shut¬ 
downs  for  repair. 

The  photograph  above  shows  a  drum, 
with  butt-strap  bolted  in  position,  be¬ 
ing  drilled  for  riveting.  Rivet  holes  in 


drum  and  strap  are  bound  to  match 
perfectly,  because  they  are  drilled  in 
one  operation. 

At  right,  a  head  is  later  being  fitted  to 
the  same  drum.  Note  the  smooth  ma¬ 
chined  inner  surface  of  the  drum  and 
outer  surface  of  the  head.  These  two 
surfaces  will  meet  with  a  tight  metal- 
to-metal  contact  before  riveting. 

Below,  finished  drums  are  shown, 
loaded  with  equal  care  for  shipment. 


EDGE  MOOR  IRON  COMPANY 

Established  1868 
EDGE  MOOR,  DELAWARE 

ork  Chicago  St.  Paul  Charlotte 

EdgeModi^ 

l^teirTiIbelSOILE 


Los  Anselcs 


?5o«ow'  . 

.S-OOGOO*-- 

o*‘rf.Oo'vvC 

O 

->><  aiti. 
jv.-ooyo 

iOiOOdiiU 
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AUrOMAlIL  riMFJi' 


TYPF  T-3 
PAT  15336  n 


GKNFRAI 


;CTRir  rn  ti 


.  .  .  the  reserve  power  of  this  little 
operating  motor  makes  possible 
BETTER  time  switches 


The  success  of  G-E  time  switches  is  largely  at¬ 
tributed  to  the  little  synchronous  motor  (a  Tele- 
chron  product)  which  actuates  the  switch  at  the 
right  time. 

These  are  the  important  practical  advantages  of  a 
motor-operated  time  switch:  Accuracy  beyond 
question.  Reliability,  assured  by  the  continuity  of 
electric  service.  No  winding.  Freedom  from  the 
necessity  of  periodic  attention.  Flexibility  in  locat¬ 
ing  the  switch. 

To  the  most  discriminating  buyer  of  electric  devices, 
or  for  the  most  exacting  requirements.  General 
Electric  switches  can  be  offered  as  the  logical  choice. 
They  are  available  through  G-E  distributors. 


Tor  tuniifig  circuits 
'^on^*  and  auto- 

mu  ti  cully  ut  the  right  time 


lAMMER 


Control  Equipment  Good  Electric  Motors  Deserve 

*  ■*  A-223 
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lOUR  PRODUCTION  LINE 
IS  A  SINGLE-TRACK  ROAD 


any  motor  can 
block  it . 

SOME  mountain  highways  are  single'track  roads  ...  so 
narrow  that  traffic  is  scheduled  to  move  in  one  direction 
only.  An  accident  to  one  machine  means  a  delay  for  all. 

Likewise  in  a  modern  plant  should  any  motor  or  motor* 
driven  machine  be  “out”  for  even  an  hour,  all  the  following 
steps  of  production  are  handicapped  ...  blocked  .  .  .  then 
demoralized.  Since  all  steps  are  interlocked  in  some  way,  there 
is  no  such  thing  as  an  unimportant  motor — no  motor  large  or 
small — which  does  not  deserve  the  best  protection 

A  simple  way  to  secure  adequate  protection  for  y  - 
all  motors — and  a  way  chosen  more  and  more  by  I 

leading  plants  each  year — is  to  standardize  on  “ 

Cutler'Hammer  Motor  Control.  Then  all  motors 
are  protected  .  .  .  accurately.  All  of  the  motor’s 
power  is  made  usable  but  a  definite  margin  of 
safety  is  secured.  C-H  Motor  Control  does  not  cut 
a  motor  off  the  line  for  a  mere  temporary  over¬ 
load.  Only  when  actual  danger  threatens  is  pro 
duction  stopped. 

As  to  the  other  functions  of  modern  Motor  — — - 

Control — saving  steps  and  time,  guarding  men 
and  machines,  tying  units  together  for  continu- 
ousautomatic  production — Cutler-Hammer  Motor 
Control  offers  exclusive  advantages  in  all.  It  has 
features  which  could  be  produced  and  perfected 
only  by  such  wide  experience  as  Cutler-Hammer 
Engineers  have  had. 

Cutler-Hammer  Motor  Control  is  built  into 
many  well  know’n  motor-driven  machines,  is  ° 

stocked  for  your  convenience  by  reliable  elec- 
trical  wholesalers  in  ail  important  centers  and 
recommended  by  leading  motor  builders. 

CUTLER-HAMMER,  Inc. 

Pioneer  Manufacturers  of  Electric  Control  Apparatus 
1283  St.  Paul  Avenue 
MILWAUKEE,  WISCONSIN 


O 


MORE  USABLE  H.P, 

The  Cutler-Hammer  Thermal  Overload  Relay 
protects  motors  so  accurately  against  overloads 
that  heavier  loads  are  handled  with  safety.  And  its 
accuracy  is  permanent. 

Nothing  to  replace  after  tripping  . .  .  just  press 
reset  button  to  put  motor  bach  in  service.  It  is  used 
on  the  entire  C-H  Standard  Ltne  of  Automatic 
Starters. 


:[ 


i 


Marshall  System 


■Marshall 


Automatic  Voltage  Regulator 
(Non- Vibrating  Type) 
for  A.C.  and  D.C.  Generators 


Absolutely  auto- 
made  and  positive 

Needs  no  atten- 
^  ^1  tion.  Maintains 

jBjnP  ***^™**^^^^***^^^^p  jBk  exactly  the  volt- 

required.  A 

BBb  _ compact  and 

fully  test- 

■  B1  reliable.  Send  for 

1 1  Hi  more  complete  in- 

^  B  Sl  formation. 

Automatic  Power  Factor  Controls 

for  Synchronous  Motors  and  Condensers 

Maintains  voltage  accurately  —  even  on  very  violent 
changes,  the  Marshall  regulator  will  hold  voltage  within 
2%  of  requirements.  Trouble-proof,  fully  automatic, 
requires  no  attention.  Saves  its  cost  in  a  short  time. 
Write  for  further  details. 


Marshall  Electric  Company 

Elkhart,  Ind. 


FUTTHUR 


'Fo  settle  minor  quarrels  the  Sepiks  mark  off  two 
circles,  fill  them  with  futthur  (stones)  and  then 
start  pelting. 

I'he  fellow  who  is  knocked  out  of  the  circle  first 
is  licked. 

Without  the  circles  there  would  be  simply  a 
catch-as-catch-can  missle  slinging. 

In  any  contest  the  setting  up  of  definite  lines 
always  aids  conclusions. 

If,  for  instance,  you  wish  to  compare  some  carbon 
brush  with  Morganite,  draw  your  lines  around 
yearly  brush  cost,  or  lowest  brush  wear  and  go 
to  it. 

Of  course  it  is  like  comparing  black  with  white, 
but  it  is  always  well  to  get  the  figures — in  black 
and  white. 


2'Rate  Meters 
3 'Rate  Meters 


for  metering  the  consumption  dur¬ 
ing  peak  and  off-peak  hours,  sepa¬ 
rately  distinguishable  by  ONE 
METER  ONLY. 

The  Largest  Line  of  Electricity 
Meters  in  the  World 


LANDIS  ac  GYR,  INC. 

104  Fifth  Ave.,  New  York 
HERBERT  NBHLS  V.  P.  and  Gen.  Mgr. 
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I  MARBLE-CARD  MOTORS  I 

=  Bearing-  Motors  of  tlic  = 

i  _Jf medium  commercial  sizes.  D.  C.  machines  up  1 
-  Commutating  Pules.  Get  | 

^  ^Lie.liines  up  to  75  HP.  All  staiiduni 

^  speeds  and  voltages.  Get  Bulletin  No.  BOO.  I 

i  Special  miichinca  bailt  to  meet  pour  needs.  = 

§  rat  details  chter fully  supplied.  Il'rite.  S 

i  Marble-Card  Electric  Company  1 

i  Gladstone.  Mich.  = 

nlllllllllllllllllllllllllllMlllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllMlltlllllllllltllllllllllllllllllinillMlllllimill^ 
f  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiMiMiiiiiiiiiiiiiiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnNHHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiimu 

1  i  I 

1  Ten  Standard'^izes  M*  to  24  Tons  Capacity  = 

^  qjpt^iof  Most  Rapid  and  efficient  for  making  | 

i  MafwrV  Tool  Stoels,  Alloy  Stoola,  Tbroins  Sioela 

^  Stoel  Casting,  MallaaUe  Iron,  Grevlron  | 

1  Carbide,  Ferro-Alloye  etc.  e 

^  ^  Pn^SBUBBH  lUCnaCFUIQlACfcCXlKPOKAnOH  I 

I  p.O.  Box  1125;  PITTSBURfiH.  B4.  | 

~  '■IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItlllllllllllllllllllllllllllllllllllllllllMlIllinWl 


E  Main  Office  and  Factory  S 

E  3302-3320  Anable  Are.,  Long  Island  City.  N.  Y.  ~ 
E  DISTRICT  ENGINEERS  AND  AGENTS  E 

S  Pittsburgh,  Electrical  Engineering  &  Mfg.  Co.,  909  Penn.  Ave.  E 

S  Cleveland,  Electrical  Engineering  &  Mfg.  Co.,  320  Union  Building  — 

•  Birmingham,  Ala.,  A.  J.  Bowron,  1210  Watts  Building  S 

S  Revere,  Mass.,  J.  P.  Drummey,  62  Pleasant  Street  E 

~  Los  Angeles,  Electrical  Engineering  Sales  Co.,  502  E)elta  Bldg.  ~ 

3  San  franrisco.  Electrical  Engineering  Sales  Co.,  222  Underwood  Bldg.  S! 
~  Toronto,  Can.,  Railway  &  Power  Engineering  Corp.,  Ltd.,  13.3  — 
ZZ  Eastern  Ave.  “ 

~  Montreal,  Can.,  Railway  6s  Power  Engineering  Corp.,  Ltd.,  898  Z 
S  St.  Antoine  Street  S 

2  Winnipeg,  Can.,  Railway  fit  Power  Engineering  Corp.,  Ltd.,  P.O.  325  S 

^llllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllillllllll^ 


ELECTRICAL  WORLD— March  29.1930 


THE  BABCOCK  &  WILCOX  COMPANY 


85  Liberty  Street,  New  York 
Manufacturers  of 

Water-Tube  Boilers,  Steam  Superheaters,  Air  Preheaters,  Economizers, 
Chain  Grate  Stokers,  Oil  Burners  and  Refractories. 

Pressure  Vessels  and  Special  Process  Equipment. 


BRANCH  OFFICES 

Atlanta,  Candler  Building  Dktroit,  Ford  Building 

Boston,  80  Federal  Street  Houston,  Texas,  Electric  Building 

Chicago,  Marquette  Building  Los  Angeles,  Central  Building 

Cincinnati,  Traction  Building  New  Orleans,  344  Camp  Street 
Cleveland,  Guardian  Building  Philadelphia,  Packard  Building 
Dallas,  Texas,  Magnolia  Building  Phoenix,  Ariz.,  Heard  Building 
Denver,  444  Seventeenth  Street  Pittsburgh,  Koppers  Building 


Portland,  Orb.,  Failing  Building 
Salt  Lake  City,  Kearns  Building 
San  Francisco,  Sheldon  Building 
Seattle,  Smith  Tower 
Honolulu,  T.  H.,  Castle  &  Cooke 
Building 

Havana.  Cuba,  Calle  de  Aguiar  104 
San  Juan,Porto  Rico^ecinto  Sur  61 
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1  .  DETROIT  ELECTRIC  FURNACES  I 

I  irill  I 

I  Build  Power  Business  I 

I  for  I 

I  THE  CENTRAL  STATION  | 

I  L«t  a«  h«lp  incrtaa*  your  rovonut  5 

I  Detroit  Electric  Furnace  Co.  | 

I  825  W.  Elisabeth  St..  DETROIT  | 

liuiiiiiMiiiiiiiuMiiHMintiiinMinmiMiiniiiiiiiiiiiMiiiiiiiiiiiuiiiiiiiniMiiiiMMiMtMiiiiiiiiiniiiiiiiiiiiiiiiiiiiii . . 


STAR 


Ball  Bearing  Motors 

Pirert  amt  Alternating  Current  UQ  to  200  hp.  Also 
generators  amt  alternators  In  horizontal  ami  vertical 
types,  ami  motor  generator  sets.  We  build  motors 
10  meet  your  requirements.  Ask  lor  more  data. 

Star  Electric  Motor  Co. 

I  Miller  St.  and  N.  J.  R.  R.  Ave., 
Newark,  N.  J. 


G.  &  W.  Elec.  Spec.  Co . 

Gannett.  Seelye  &  Fleming  .  . 

Garfield  Mfg.  Co . 

General  Eleclrie  Co . n 

General  Electric  Suppl.v  Corn 
General  Elec.  Vapor  Lamp  Co. 

General  Plant ie.  Inc . 

Graybar  Elcc.  Co . 


Marnhall  Electric  Co . 

Matthewn  Corp..  W.  X.  .  . 

Mead.  Daniel  W . 

Mennti  Bngr.  &  Mfg.  Ct>.. 
Metropolitan  Devict*  Cori>.!f 

Mica  Inniilator  Co . 

Mine  Safety  Appliances  Co, 
Mitchell-Rand  Mfg.  Co.  .  . 

Moloney  Elm-trie  Co . 

Morganile  Bninh  Co . 

Mlllicgren.  A.  I. . 


Allcn-Hradlcy  Co . 

Allis-Chalniern  Mfg.  Co.... 
.Aluminimi  Co.  of  America. 

Amburwm  ('onatr.  Co . 

American  Bridge  Co. 
American  Brown  Boveri  Co. 
American  Insulating  Mi-hy 
.American  Transformer  Co. 


Stevens  &  Wootl  . 

Stewanl  Mfg.  ('o.,  D.  M. 
Sticht  &  Co..  Herman  H 


Tanner  Eng.  Co. 
Tomatsuri.  Masa 
Tniscon  Steel  Co. 


Hall  Electric  Co . 

Harza.  L.  F . 

Hi-Voltagc  Eiiuipmcnt  Co. 

Hoosier  Eng.  Co . 

Hoxic.  George  I . 


Baltcock  &  Wilcox  Co . 

Bfielir.  Will.  A . 

Bakelitc  Ctirp . 

Barker  &  Wtim'li'r  . 

Barrows.  H.  K . 

Bates  Expanded  Steel  Truss  t'o. 

Bates  Stm'l  Corp..  Walter  . 

Baltey  &  Kipp  . 

Buldle,  Jas.  G . 

Black  &  Veateli  . 

Blake  Signal  &  Mfg.  Co . 

Bn>wer-Ti  libeller  Corp . 

Byllesby  . 


Walter  Bates  Steel  Corp.  . 
Westinghouse  Elec.  &  Mfg. 


Ohio  Brass  Co.  .  .  . 
Okonite-Callciuler  Ca 
Okonile  Co..  Tlie.. 
Oliver  Iron  &  Steel 
Ophuls  &  Hill.  Inc. 
Osgood.  Farley  .  .  . 


Imperial  Porielain  Works  .  .  . 

Indiana  Steel  &  Wire  Co . 

Ingersoll-Raiid  Co . 

International  Creosoliiig  &  Con¬ 
struction  Co . 

Irvington  Varnish  &  Ins.  Co.  .  . 
Ives  &  Davidson  . 


;|;I  SE.4RCH  LIGHT  SECTION 

Classified  A  dvertising 
l.‘{  Classifii-atioii  Pi 

AH  BUSINESS  OPPORTUNITIES.. 

EDUCATIONAL  COURSES  .... 
,jo  EMPLOYMENT  SERVICE  .... 

4S  POSITION  VACANT  . 

POSITIONS  WANTED  . 

SALESMAN  AVAILABLE  _ 

USED  AND  SURPLUS 

EQUIPMENT  . 41) 

.Al 

g.,  Ar<-her  &  Baldwin,  Ine . 

Belyea  Co..  Inc- . 

Berger  Bros . 

ijH  Commonwealth  Edison  Co . 

Danville  Brick  Co . 

Delta  E»iuip.  Co . 

7  Ik-troit  Alison  Co . 

•lil  Elei-lrie  Servii*e  Co.,  Ine.,  Tlie.. 

6.1  Ellis.  A.  I,ee . 

Goodman  Electric  Mi-hy.  Co.  .  .  . 

48  Hall  &  Co..  Inc.,  Stephen  . 

5a  Holland.  City  of . 

51  Hemphill  &  Co.,  J.  L . 

•I!*  Land.  L.  J . 

Maim-  Mfg.  Co . 

Morgan  Const  r.  Co . 

•~|  New  York  Ellison  Co . 

Rockford  Power  Mohy.  Co.... 
S.iehsenmaier  Co..  George.  .  .  ,  . 

Scheinert.  R . 

Wagner  Co.,  Inc.,  Arthur . 

ELEC  WORLD  ENGINEERING 
SERVICE  DIRECTORY.  .  .  .:t8- 


Paeilie  Elec.  MIg.  Corp . Ui 

Paragon  Electric  Co . 

Piiiladeliihia  Storage  Battery  Co. 

Phillips  Wire  Co . 

Pittsburgh  Elec.  Furnace  Corp. 

Pori-i'lain  Ins.  Corii . 

I'ort  lanil-Monsiiii  Slate  Co . 


.Icffer.v-Dewiti  Ins. 
.fewell  Elect.  Inst.  ( 
Johng-Manvilic  Corp 


t'amcron  Steam  Pump 
Canaitiau  Pori-elaiii  Co.. 
Champion  Switch  Co.  . 
(thaniv  ('ompaiiy  .  .  .  . 

Cheney.  Edwin  .1 . 

Colt’s  Piitent  Fire  Arim 

Co . 

tiooper  &  Co..  Hugh  L. 
t'oppi-i-wctil  Stis'l  Co.  . 
Cnller-Hanimer.  Inc.  .  . 


K.  P.  F.  Electric  Co . 

Kearney  Corp.  Jas.  R . 

Kellogg  Coniiiaiiy.  M.  W.  .  . 

Kelso-Wagner  Co . 

Kerito  Ins.  Wire  &  Cal>Ie  Co, 
Klein  &  Sons.  Mathias  .  .  .  . 

Knutson.  George  H . 

Kulilmaii  Elec.  Co . 


Railway  &  Industrial  Eng.  Co, 

Reed.  Edgar  W . 

Roebling's  Sons  Co..  John  A.. 
Roller-Smith  Co . 


Dah-y  tk  Co..  W.  J.  . 
Di'troit  Elec.  Furiiair 
Dirm-tory  of  Engineers 

Dorsey.  Victor  A . 

Dossert  &  Co . 

Dtincnn  Elec.  Mfg.  Co. 


Sanderson  &  Porter  . 

Sangamo  Electric  Co . 

Sargent  &  Lundy  . 

Scheidenhelni.  F.  W . 

Schweitzer  &  Conrad.  Inc.  .  .  .» 

Scofield  Engr.  Co . 

Si-ovill  Mfg.  Co . 

Sherman  Mfg.  Co..  H.  B . 

Searchlight  Section  . 40. 

Simplex  Jack  Co . 

Simplex  Wire  &  Cable  Co . 

Southern  Elec'I  Eiiuip.  Co.  .  .  . 

Siiitire,  W.  J . 

Standaid  Underground  Cable  Co. 
Star  Electric  Motor  Co . 


Lai“onit).  Clias.  F. 
Landis  &  Gyr,  Inc 
Lapp  Insulator  Co 
I>‘ach  Coniiiau.v 

I..oe.  Wni.  S . 

I.clf1cr.  Wm,  8.  . 
Lomliard  Goveriio 
Lttcas  &  Luick  .  . 


Kitgc  Moor  Iron  Co . 

EliH-tric  Boud  &  Share  Co.  . 
Elei'tric  Power  Eiuii|i.  Corp 
Elei-tric  Si-rviiv  Sup,  Co.  .  . 
Electrii'al  Engr.  Eiiui|).  Co. 

Elf'ctrlcal  Test  Lali . 

Rlectrical  World  . 

Empire  Sleid  Corp . 

EngiueiTs'  Direi-tory  . 


McClintic-Marsliall  Co.  . 
McGraw-Hill  Book  Co.. 
Main.  Inc..  Chas.  T.  .  .  . 
Marble-Card  Electric  Co. 


For  Products  Index  of  Electrical  and  Allied  Products 
•ec  “Electrical  Engineering  Catalogs’’ 

Write  to  Reader  Service  Department  of  Electrical  World  for 
“where-to-buy”  data  on  any  products  in  which  you  may  be 
interested. 


Fargo  Engrg.  Co . 

Fetters  Company.  Inc.  .  . 

Fibre  Conduit  Co . 

Ford.  Bacon  &  Davis.  Inc 
Fowle  &  Co..  Frank  F.  ,  . 
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Jewell  Pattern  172 
Master  A.  Voltmeter 


l^iUlKlWCAl  IWTRUhentco. 

^  _ _  W  Ct^ 


behind  the  name  plate! 


The  Jewell  Pattern  172  A.C.  Volt¬ 
meter  illustrate)!  above  is  typieal 
of  the  Jewell  Master  Line  which 
comprises  interiiieeliale  size  in¬ 
struments  in  bakelite  eases  of 
uniform  )limensions  to  cover 
practically  every  requirement  of 
electrical  testing. 

Scales  much  longer  than  on  com- 
lietitive  instruments,  large  scab* 
openings  protected  by  non-shat- 
terable  glass,  Vi  of  I  %  accuracy 
guarantee,  and  rugged  cases  of 
molded  bakelite  are  some  of  the 
features  which  account  for  the 
ever  ncreasing  popularity  of 
Jewell  Master  Instruments. 


Iiislruinent  buyers  interested 
in  getting  the  finest  electrieal 
measuring  instruments  Mill 
profit  by  earrying  tbeir  inspee- 
tion  beyond  the  name  plate! 

After  the  most  critical  inspec- 
tions  and  tests — after  observing 
Jeuell  Masters  under  the  most 
c'xacting  service  conditions— 
im|M>rtant  electrical  manufac¬ 
turers,  central  stations,  and 
railroads  have  seleeted  Master 
Instruments  for  field,  produe- 
tifni,  ami  laboratory  service. 


These  results  are  fully  justi¬ 
fied.  Not  only  do  Jewell  IVIaster 
Instruments  comprise  the  most 
complete  line  of  intermediate 
size  instruments— they  are  an 
outstanding  achievement  in 
instrument  design. 

If  you  are  not  thoroughly 
familiar  with  the  Jewell  Master 
Line,  you  have  a  very  agreeable 
and  interesting  surprise  in  store. 
Why  not  call  in  the  nearest 
Jewell  representative  and  let 
him  show  Jewell  Masters  to  you? 


Jewell  Electrical  Instrument  Company 

1650  Walnut  Street^  Chicago,  Illinois 

Manufavturers  of  a  complete  line  of  high  grade  portable 
and  stiitrhhnard  instrtiments.  Catalog  on  request. 
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cover  far  AmI 
control 


Up'to'date 
MadiineA^^ 
Pusb  BiitKm  Starter 

Motorized  machines  are  not  up'tO'date 

if  equipped  with  sO'Called  “safety  switches” 
or  hand  starters.  Modern  machines  must  have 
automatic  starters — 

1 — To  remove  the  human  element,  from 
the  starting  of  motors,  by  using  push 
button  control. 

2 — ^Toprotect  men  from  accidental  restart* 

ing  of  motors  after  interruptions  of  < 

electric  power  service.  ^ 

3—To  protect  motors  and  machines  from 

abusive  overloads.  % 

4 — ^To  prevent  delays  now 
caused  by  blowing  of 

The  demand  for  real  safety  to  | 
men,  motors  and  machines  r 
is  eliminating  hand  starting 

equipment  from  modern  : 

installations.  Make  your  9  'W  I 

machines  up*tO'date  by  ?  , 

equipping  them  with  Allen- 

Bradley  A.C.  or  D.C.  Auto-  >  S  ■■ 

matic  Starters.  There  is  a  H  H 

standard  Allen-Bradley 

Starter  for  every  type  of  ma-  ^  J 

chine.  Write  for  bulletins.  ^ 


ALLEN-BRADLEY  CO. 
496  Clinton  Street 
Milwaukee,  Wis. 


MOTORS 


Staiteis 


FOR 

D.C. 

MOTORS 


